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THE REFRACTORY PHASE OF THE PROTECTIVE- 
WINK REFLEX: 


THE PRIMARY FATIGUE OF A HUMAN NErvous Arc 


By Raymonp Dopce, Wesleyan University 


Two considerations at least give psychological significance 
to the refractory phase of a human reflex. The first is its 
direct bearing on the problems of mental fatigue. A second 
is the remoter possibility of using it as a measure of recu- 
perability. 

To Professor Verworn* and his pupils we owe the prosf 
that the refractory phase of nervous tissue is an elementary 
phenomenon of fatigue, and that in what we more commoniy 
know as fatigue and exhaustion, the refractory phase is rela- 
tively prolonged. 

Mental fatigue, if the phrase has any propriety, is a con- 
cept which implies a correlation between mental processes and 
processes of general physiology. But in the attempt to analyze 
out the psychophysical correlations of mental fatigue, psy- 
chologists have always been embarrassed by the apparent diffi- 
culty of finding anything in experience and conduct which 
corresponds directly with fatigue of nervous tissue. This diffi- 
culty is even more conspicuous with respect to the primary 
fatigue of nervous tissue, i. ¢., its refractory phase. The imme- 
diate repetition of a simple mental process seems to be one of 
the easiest of mental tasks. There is certainly no obvious 
moment of paralysis when the immediate repetition of a simple 


*M. Verworn, Allgemeine, Physiologie, Fifth Edition, 1909, 558 fol.; 
see also Silliman Lectures for tg1t. 
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mental act is impossible. It is significant that no one has ever 
sought evidence of mental fatigue in repetitions of the same 
mathematical sum. On the contrary it is curiously customary 
in addition tests and other similar tests to repeat the same com- 
binations as seldom as possible. What that means, and how 
constantly changing activities could ever give rise to true 
fatigue, are puzzling questions. 

These difficulties, however, were my motive for desiring to 
produce and study the best possible records of the refractory 
phase of human reflexes. My first attempt was made on the 
refractory phase of the patellar reflex, demonstrated for the first 
time in my “ Systematic exploration of a normal knee jerk.” ? 
Two technical difficulties showed themselves in preliminary 
experiments. It was found to be a mechanical difficulty to 
give a rapid succession of blows on the elastic patellar tendon 
of the same physical intensity. But there was still more serious 
physiological difficulty. In the knee jerk the chief reacting 
muscle is the quadriceps. It is probable that the stimulation 
occurs, not in the tendon, but in the sharp elongation of the 
muscle when the tendon is struck. To produce a refractory 
phase of the quadriceps the second stimulus must be applied 
to the muscle before it has entirely relaxed from the previous 
contraction. That means that the receptor in the two in- 
stances is not in the same condition. Finally, it is almost 
impossible to distinguish in the records between the mechanical 
effect of the blow and minute contractions of the muscle. 
These difficulties are probably not insurmountable, but I finally 
chose the protective-wink reflex because of them, and because 
of the simplicity and accuracy of the latter technique, in which 
reactor and receptor might be kept entirely separate. 

The second interest attaching to the refractory phase of 
nervous tissue is as a test of the metabolic processes roughly 
designated as recuperability. In deep narcosis, extreme fa- 
tigue, and exhaustion, the refractory phase is indefinitely 
extended. In death its duration is infinite. In tests of neural 
efficiency as well as in the elaboration of a final formula for 
mental work it is important to have some direct technique to 
measure the recuperative processes in a reflex arc. From this 
second interest, however, we abstract entirely in the present 
paper. 

The latent time and the duration of the several phases of 
the wink reaction have been investigated by a number of 
physiologists with a variety of different techniques. The first 
measurements of the latent time of the wink reflex were made 


* Zeitschrift fiir allgemeine Physiologie, XII. 1910. 53-55. 
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by Exner.* Subsequent measurements were made by Franck,* 
Mayhew,’ and Garten.® 

Garten’s beautiful photographic technique gave the first 
accurate curves of the course of the lid contraction. The 
recent simple and convincing kinematographic records of O. 
Weiss * unfortunately refer only to the voluntary wink and 
not to the protective reflex. 

Both Garten and Weiss used the general principle of serial, 
intermittent photographic records. To give comparable values 
for the extremely short latent time of the reflex wink(30-50¢ ), 
such records should have a frequency of from 500 to 1000 per 
second. The obvious difficulties in kinematographic records 
of this frequency, while they are not prohibitive, emphasize 
the relative simplicity of my photographic method, which gives 
continuous records of the shadows of the eyelashes on a 
rapidly moving photographic plate. I believe that this will 
be found not only the simplest but the most accurate available 
technique for time measurements of the wink reflex. 

The only study of the refractory phase of the wink reaction 
with which I am acquainted, is the classical study of Zwaarde- 
maker and Lans.* Experimenting with both rabbit and human 
subjects, they used two forms of stimuli, flashes of light and 
puffs of air blown against the cornea. Both are normal, ade- 
quate stimuli for the protective wink. But they have the com- 
mon disadvantage that the receptors are affected by the reac- 
tion as well as by the stimulus. The wink itself produces a 
sudden change in the illumination of the retina, and a slight 
stimulation of the cornea. Even more serious in any study of 
the refractory phase is the fact that, for a considerable interval 
of time, both receptors, the cornea and the retina, are more or 
less completely inaccessible to stimuli during the reflex closure 
of the lids. 

It is commonly known that a blow on the face or a sudden 
noise will also produce the reflex wink. The dermal stimulus 
was discarded by me because preliminary experiments showed 
relatively long after-effects. Even the noise stimulus is not 
without its possible difficulties. It would be useless in case of 
deafness. Subjects trained by participation in athletic sports 
or by other means to keep their eyes open would be in a class 


® Pfliiger’s Archiv, VIII, 1874, 526. , 

*Uber die zeitlichen Verhaltnisse des ref. u. willk. Lidschlusses. 
Dissertation, K6nigsberg, 1880. 

5 Jour. of exp. Medicine, II, 1897, 35. 

° Phiiger’s Archiv, LXXI, 1808, 477. 

"Zeit. f. Sinnesphysiologie, XLV, 1911, p. 307. 

5 Centralblatt fiir Physiologie, XIII, 1899, p. 325. 
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by themselves. With the deaf I have had no experience. The 
class would probably not be larger than that of visual defec- 
tives. Of those specially trained not to respond, I have inves- 
tigated and reported one case. 

The disadvantages of using the sound stimulus are not 
greater than those of other stimuli. The advantages of the 
sound stimulus are three: it permits of direct recording in the 
same shadow complex that includes the eye-lashes ; successive 
stimuli are apprehended as discrete, well within the limits of 
completest refractory stage; the mechanism of reaction in no 
wise modifies the sense organ. 

The Wesleyan technique for recording the reflex wink was 
devised by me in Verworn’s Laboratory, and was published 
in my Systematic exploration of the normal knee jerk.’ It 
has five essential factors: (1) A photographic recording device. 
(I naturally used my familiar falling plate recorder.) (2) A 
head rest to bring the shadows of the lashes perpendicularly 
across the slit that admits light to the photographic plate. 
(3) A sounding board against which a spring hammer knocks 
to produce the desired sound stimulus. When an offset from 
the sounding board casts its shadow across the aperture of 
the recorder, parallel to the shadow of the eye lashes, the 
moment of the blow is recorded with great exactness. (4) 
An arc light as source of illumination. (5) An oscillating 
marker, which is instigated by an electrically driven tuning 
fork, and is so placed between the arc light and the recording 
apparatus that the light is twice cut off in the middle of the 
arc of movement by every double vibration of the tuning fork. 

The resulting records are shown in the figures 1-4. In read- 
ing these records one will bear in mind the following facts: 
The abscissae are shadows of fine silk threads. These are held 
before the falling plate parallel with the direction of its fall. 
They are spaced cr. 2mm. apart. The ordinates are the mo- 
ments when the vibrating marker cuts off the light from the 
slit of the recording apparatus, 100 per second. All records 
are read from left to right as we read the printed page. The 
photographs are so taken that stimulus and positive reactions 
appear as elevations of the respective recording lines. Simul- 
taneity of different parts of the record is guaranteed by the 
single source of the illumination. It is read directly by refer- 
ence to the ordinates. The upper double line on each record 
shows the state of the sounding board. The stimulus noise, 
its temporal incidence, duration, and overtones are clearly 
recorded. The lower horizontal lines are shadows of the eye 


Op. cit. 


Tid 


eas 
| 
{ 
| 
Ht 
I 
Th 
Ques. 


i 
| 


REFRACTORY PHASE OF PROTECTIVE-WINK REFLEX 5 


lashes. They show the incidence, duration, and extent of the 
reacting lid movements. 

The whole arrangement is remarkably free from instru- 
mental errors. The registration is entirely without friction, 
latent time, or other common imperfections. The largest con- 
stant error is the transmission of air waves from the sounding 
board to the ear. But that is less than the profitable unit of 
measurement, which in the present plates is 10. The supreme 
advantage of the technique is its frictionless direct action, and 
its sensitivity to even the smallest tremors of the lid. The 
slightest movements will be recorded with the same instru- 
mental accuracy and freedom from delay as the largest. 

In reading the plates two difficulties will present themselves. 
The first is to determine the exact moment when the shadow 
of the eye lashes leaves its abscissa. In actual practice this 
was determined by two methods: by direct magnification with 
a‘lens, and also by projection. The second difficulty will be 
to account for the downward preliminary stroke of the stimu- 
lus line. This downward stroke lasts approximately 5¢. Sim- 
ultaneous control records of the hammer movements and the 
sounding board show that the two actually meet at the lowest 
point of the curve. The antecedent movement in the curve is 
produced by the “give” of the whole sounding board system, 
when the hammer was electrically released. The release of 
the hammers was noiseless. It was accomplished by breaking 
the circuit of the electro-magnets that held the hammers. 

In my previous paper I published data only on the latent 
time of the protective-wink reflex. The present records do 
not materially modify those data. Five subjects with cr. 10 
records each gave extreme records of 280 and 47¢, and a 
mean of 30¢. It was significant that the latent time of the 
low records, within the relative refractory phase, averages only 
slightly longer than that of the primary reactions. It seems 
not improbable that the entire difference is a matter of read- 
ing, due to the slower initial movement away from the abscissa. 
This is an important matter but at present I see no way of 
determining it with entire satisfaction. 

The present records confirm our earlier data. The protec- 
tive-wink has a very low latency for a true reflex. The longer 
latent periods of earlier investigators may be due in part to 
differences in the reflex arc. Part of the difference is un- 
doubtedly due to their use of less delicate recording devices. 

Our records of the refractory phase of the protective-wink 
are very different from those given by Zwaardemaker and 
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Lans. They found an absolute refractory phase of about 
500¢ in duration. 

Stimuli from 500¢ to 7000 apart gave double reactions in 
34% of the cases. 

Stimuli from 7500 to 1000¢ apart gave double reactions in 
67 % of the cases. 

Stimuli from 10000 to 1250¢ apart gave double reactions in 
100% of the cases. 

My records on the contrary show no absolute refractory 
phase. In all my subjects a second wink was elicited by a 
stimulus that both the subjective apprizement and the records 
show to have been no more intense than the first, within 300¢ 
of the initial stimulus. In all cases within 20, however, the 
second reaction was lower than the first. Even when, as in 
Fig. 2, the second stimulus occurs before the lid has reached 
its original abscissa, after an interval of less than 160¢, the 
refractory phase is not absolute. To be sure the reaction con- 
sists only in a slight hesitation of the descending limb of the 
curve. But this hesitation clearly differentiates record 2 from 
all natural returns. A less delicate technique would have 
missed it entirely. By comparison with the normal returns 
in the other figures, the reaction is unmistakable, and its ap- 
parent latent time is only slightly longer than that of the 
primary reaction. 

Such fundamental differences between our records and the 
classical work of Zwaardemaker and Lans demand critical 
scrutiny. Our results are neither more nor less reliable, merely 
because they are recent. The whole matter of credibility hinges 
on the reliability of the respective techniques. I believe my 
records speak for themselves. 

This is no place to discuss in detail the bearing of these 
differences on the general problems of primary fatigue in 
mental life. But it is obvious that the implications of a pro- 
longed relative decrease in sensitivity are entirely different 
from the implications of a complete refractory phase, a moment 
of complete paralysis. 

In the light of our records, the refractory phase of the 
nervous arc does not lead us to expect an elementary mental 
fatigue phenomenon of a definite absolute incapacity to repeat 
an act. We have no right to expect that it will operate to 
close absolutely a single avenue of reaction, or necessarily to 
increase the time of any relatively simple process. We must 
rather expect it to appear as a more or less pronounced ten- 
dency not to repeat a mental act, requiring a constantly in- 
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creasing stimulus for producing continued rapid repetitions of 
the same mental act, and tending to delay their succession with 
stimuli of the same intensity. 

These tendencies certainly do exist in our mental life. They 
deserve to be traced with care, not merely in the matter of 
delay of repetition, but with respect to the relationship of all 
the various factors of the complex. They bear the marks of a 
phenomenon of real mental fatigue. 

In much the same way that Sherrington indicated that 
fatigue operated to save the sense organs from hypertrophy, 
probably mental fatigue saves our mental life from monotony 
and the over-development of specific functions. 
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THE CURVE OF FORGETTING* 


By E. O. Finxensinper, A. M., Clark University 


CONTENTS 
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of Forgetting 
IV. Discussion 
V. Conclusions 


I. Introduction 

The aim of the investigation reported in the following 
pages is to trace the course of the curve of forgetting as 
determined by the lapse of time. Every act of memory has, 
of course, to do with some remembered content; and within 
this content it is possible to distinguish at least two factors: 
1. A memory image of something which has been perceived ; 
and 2. Certain associative bonds which connect the images 
with one another and thereby constitute trains and constella- 
tions and other more or less unitary groups of contents of 
consciousness. Both of these factors must be taken into 
account in any investigation of memory, because a complete 
sundering of the image factor and the association factor is im- 
possible. In the present investigation we are concerned chiefly 
with the image. For the purpose of isolating this factor so 


* The investigation which is here reported was conducted in the 
psychological laboratory of the University of Illinois. The experiments 
were carried through by Miss Alida C. Bowler and Mr. Erwin O. 
Finkenbinder, who were then students in the senior year. On the 
completion of the experiments, Miss Bowler turned over her data to 
Mr. Finkenbinder who has assumed the responsibility of preparing 
this paper for publication. J. W. Barrp. 
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far as possible, we have chosen nonsense syllables as our 
material. We may study the image phenomena in still purer 
and more isolated form by the use of evidence furnished by 
the introspections of our observers. Therefore, our results 
and the inferences which they justify have to do with the 
processes of memorizing and recalling in which the associa- 
tion factor is reduced to a minimum and the image factor is 
raised to a maximum. 


II, History of the Problem 


The first experimental investigation of the rate of for- 
getting was undertaken by Ebbinghaus,’ in the years 1879-80 
and 1883-84. He attempted to discover the rate of forgetting 
meaningless material and also significant (meaningful) 
material during the first thirty days after it had been learned. 
His nonsense material consisted of meaningless single 
syllables, while his significant material was made up of selec- 
tions of prose and poetry. Ebbinghaus himself served as 
both observer and experimenter in this investigation. He 
first prepared a great variety of nonsense syllables, each 
syllable being constructed by inserting a vowel or diphthong 
between an initial and a final consonant. Each of these 
syllables was written upon a small card and the cards were 
shuffled so that the syllables would occur in random order. 
Each series of twelve syllables was read at the rate of four- 
tenths of a second per syllable; and after a pause of fifteen 
seconds a second reading was begun. The successive readings 
were continued until the learner found that he was just able 
to recite the complete series correctly. Permanence of reten- 
tion was tested by means of the “ saving method,” i. e., after 
an hour, a day, or a week had elapsed, a given series was 
relearned; a comparison of the length of time which was 
necessary for the original learning and for the relearning 
furnished a means of measuring how much of the original 
series had been forgotten during the hours, the days, or the 
weeks which had intervened between the original learning 
and the relearning. By this means he made a quantitative 
determination of the amounts that had been forgotten during 
the following intervals: 19 minutes, 65 minutes, 8 hours, 
1 day, 2 days, 6 days, 30 days. His results show that the 
curve of forgetting assumes a most remarkable form. For- 


*H. Ebbinghaus. Ueber das Geddchtnis: Untersuchungen zur 
— Psychologie, Leipzig, Duncker und Humblot. 1885. 
1-188. 
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getting proceeds very rapidly during the first twenty minutes 
after learning. And, indeed, more than one-half of the 
material learned is forgotten during the first hour. The sub- 
sequent deviation in the curve is gradually much less abrupt 
until, after a day has elapsed, its course becomes approxi- 
mately parallel with the axis. 

Other psychologists were instigated to investigate the prob- 
lem of forgetting with different sorts of materials. Wolfe? 
employed tones and made determinations for intervals up to 
120 seconds. Lewy* worked with visual extents and deter- 
mined how well they could be recognized through intervals 
up to 60 seconds. Bigham* chose words, letters, colors, and 
numbers; and intervals of 2, 10, and 30 seconds. Baldwin 
and Shaw* used simple geometrical forms, and determined 
the impairment of memory at the end of 10, 20, and 40 
minutes. In all these investigations and in numerous others 
which need not be cited here, the work was more limited, at 
least in regard to amount of material and lengths of intervals, 
than in the pioneer work of Ebbinghaus; but, so far as they 
go, they all confirm in general the findings of Ebbinghaus. 
Thus it appears that the temporal course of the process of 
forgetting is essentially similar for a great variety of 
memorial materials,—nonsense syllables, tonal pitches, visual 
lengths, geometrical areas, colors, numbers, letters and signifi- 
cant words. Yet it is to be noted that these later investiga- 
tions deal with relatively brief intervals——seconds and 
minutes; the determinations made by Ebbinghaus were for 
longer periods of time, ranging from nineteen minutes to 
thirty days. 

A second investigation of the problem to determine the pro- 
gress in learning and forgetting nonsense syllables was under- 
taken by Miiiler and Schumann.* In this investigation the 
observer was in no way concerned with the act of presenting 
the syllables. Moreover, the order of the syllables themselves 
within a given series was carefully arranged; by this means 


7H. K. Wolfe, Untersuchungen iiber das Tongedachtnis. Philoso- 
phische Studien, III, 1896, 534-571. 

Lewy, Experimenteile Untersuchungen iiber das Gediachtnis. 
Zeitschr. f. Psychol., VIII, 1895, 231-292. 

*j. Bigham, Memory. Psychol. Rev., I, 1804, 34-38; 453-461. 

°J. M. Baldwin and W. J. Shaw, Memory for Square Size. Psychol. 
Rev., II, 1895, 236 ff. 

°G. E. Miller und F. Schumann. Experimentelle pe zur 
Untersuchung des Gedachtnisses. Zeitschr. f. Psychol., , 1894, 
81-190; 257-339. 
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it was possible to eliminate the variable influence of allitera- 
tions, consonances, and the like in successive syllables. The 
syllables were presented by means of a rotating drum which 
enabled the experimenter to keep the temporal conditions of 
presentation constant. The results of Miller and Schumann 
confirmed the findings of Ebbinghaus in so far as they bore 
directly on the curve of forgetting, but these were very 
limited. They found that the amount of forgetting was less 
than Ebbinghaus had reported. 

Radossawljewitsch’ attacked the problem anew in 1903-04. 
He employed more learners,—fourteen men and four women 
between the ages of twenty and forty, and six boys and five 
girls between the ages of five and thirteen years. His method 
was essentially identical with that employed by Miller and 
Schumann, excepting that he introduced the factor of accentu- 
ated rhythm into the act of learning the syllables. His find- 
ings differ from earlier investigators, 1, in that the rate of 
forgetting is slower, and 2, that it is not uniformly progressive. 
The most prominent irregularity in his curve consists in an 
enormous deviation at the end of the eight-hour interval; 
indeed, he found that more had been forgotten at the end 
of eight hours than at the end of a day or even two days. 
It was partially in the hope of finding an explanation of this 
remarkable and irregular state of affairs that the present 
investigation was undertaken. 


III. Our Own Experiments 


A. Materials, Apparatus, Procedure, Observers, Differences 
Between our Method and Those of our Predecessors 


Our materials consisted of nonsense syllables which were 
constructed in the following fashion. We first wrote out lists 
of all of the possible combinations of three letters containing 
each vowel between an initial and a final consonant. Thus, 
one list began with bac, bad, baf, bag, etc., another list con- 
tained bec, bed, bef, beg, beh, etc. Each of the five vowels 
being thus combined with every possible pair of consonants 
gave a total of 2,205 syllables. This long list of syllables was 
now censored with great care, independently by several 
readers, and every one which strongly suggested a meaning 
was eliminated; for instance, of all the syllables which are 
cited in the above illustrations, only one, beh, escaped elimina- 


™Paul R. Radossawljewitsch, Das Behalten und Vergessen bei 
Kindern und Erwachsenen. Leipzig. Nemnich, 1907. 197 pp. 
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tion, and was employed in the investigation. Approximately 
one thousand syllables were left after this process of elimina- 
tion was completed ; and these were combined into groups of 
twelve each, care being taken throughout to avoid alliterations, 
consonances, recurrence of the same initial or final consonant 
in successive syllables, and the like. An effort also was made 
so to constitute the groups that each series of twelve presented 
about the same degree of difficulty for the act of learning. 
It is, of course, impossible to find any combination of three 
letters which shall be wholly unmeaning to all learners. But 
it is possible, by the exercise of care, to construct groups of 
syllables which shall present an approximately uniform degree 
of difficulty of memorization throughout, and in which the 
factor of familiar association is reduced to a minumum. And 
the fulfilment of these two conditions seemed to be sufficient 
to provide the proper material for our investigation. 

The letters which we employed were made of black paper, 
3-3 cm. in height and 2.8 cm. in width, and were pasted, in 
groups of three, upon sheets of white cardboard 12 cm. wide 
and 18 cm. long. The twelve cardboard sheets which carried 
the syllables of each group were then bound into booklets by 
means of adhesive tape; and the pages of this booklet were 
then cut or “ indexed ” across the top in such fashion that the 
experimenter could readily turn the pages one at a time. A 
metronome in a sound-proof box, audible to the experimenter 
alone, marked off the time interval which should elapse 
between the successive presentations of the syllables of a 
series. The booklet stood in a convenient position upon a 
table; and the experimenter turned a page, thereby exposing 
a syllable, every two seconds,—each syllable appearing 
immediately after the disappearance of the preceeding syllable, 
and remaining in view for a period of two seconds. This 
procedure was continued without interruption until the 
observer found that he was just able to predict the syllable 
which was about to appear; this criterion had been adopted 
by the experimenters as an assurance that the learning of 
each series had been brought to a uniform level of complete- 
ness at the instant when the act of learning ceased and the 
process of forgetting presumably began. A record was kept 
of the number of presentations which was necessary to 
produce this memorial effect. This same series of syllables 
was relearned in like manner after a definite interval,—3o 
minutes, 1 hour, 2 hours, 4 hours, 8 hours, 12 hours, 16 hours, 
24 hours, 36 hours, 48 hours, or 72 hours; and a comparison 
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of the number of repetitions required in the two cases enabled 
us to determine the amount that had been forgotten. In 
order to discover and to make allowance for the diurnal varia- 
tions in ability to learn, the learning times for each observer 
were distributed throughout the day, as follows: 8 aA. M., 
II A. M.,2P. M.,5 P. M., 8 P. M. (11 P. M. in a few cases of 
especial interest). 

No attempt was made to impose any particular or uniform 
method of learning upon our observers. Each was permitted 
to employ his own natural method, but was warned not to 
change his procedure during the course of the investigation. 
After each act of learning, the observer gave a detailed intro- 
spective account of the act of learning; these introspections 
not only afforded an insight into the mental processes involved, 
which will be mentioned in a later section, but they also con- 
stituted a control in that they revealed any. deviation from 
the original natural procedure in learning. The observers 
gave no further voluntary attention to the syllables until 
the desired interval of time had elapsed, when they made 
a brief recall to determine how many they could freely repro- 
duce. They then relearned in the same manner as before, 
continuing the process of learning to the point where they 
just succeeded in predicting each syllable before it came into 
view. 

The observers, four women and ten men, who served 
throughout the year, were: (1) S. Carolyn Fisher, graduate 
student in psychology; (2) Alida C. Bowler, senior, psychol- 
ogy; (3) Sarah Rogers, junior, languages; (4) Amy Over- 
land, freshman, literature and arts; (5) Howard F. Swits, 
senior, psychology; (6) Oliver L. Herndon, senior, psychol- 
ogy; (7) Claude E. Burgener, senior, psychology; (8) Erno 
B. Pletcher, junior, literature and arts; (9) Erwin O. 
Finkenbinder, senior, psychology ; (10) Jacob Sinclair, junior, 
science; (11) Lyle J. Pletcher, freshman, science; (12) 
J. Elmer Wiley, special, agriculture; (13) Royal R. Finken- 
binder, special, agriculture; (14) Louis Seyster, academy. 

Former investigations which deal with exactly the same 
problem of forgetting differed from our own in the following 
particulars : 

1. Our observers were fourteen in number; Ebbinghaus 
had but a single observer, himself. 

2. An experimenter presented the material; this avoided 
the distraction which necessarily occurs when the observer 
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presents his own material. Ebbinghaus presented his own 
material to himself as observer. 

3. Our materials were nonsense syllables; and our groups 
of syllables were carefully prepared with a view to avoiding 
alliteration, consonance, rhyme, etc., which would serve as 
associative bonds to the learners. This precaution Ebbinghaus 
failed to observe, in that he shuffled his syllables in construct- 
ing a series. 

4. Our observers were allowed to follow their own methods 
of learning; but they were cautioned to avoid grouping the 
syllables, to avoid looking for associations, and to avoid 
changing their method during the course of the investigation. 
Radossawljewitsch prescribed a method of learning,—which 
employed an accentuated rhythm throughout. Ebbinghaus 
employed an arbitrary but varying accent in reading. 

5. We first gave series for preliminary practice in order to 
familiarize the observers with their part of the work, and to 
bring them to such a level of efficiency that the increase of 
efficiency® in learning would be slight as the experiment pro- 
gressed. Radossawljewitsch did not take this into account, 
although he found that in the later sittings the act of learning 
was accomplished in about one-third of the length of time 
which was required in the earlier sittings. (See p. 22 of 
this paper.) 

6. Our observers read and re-read the syllables continu- 
ously until all were learned,—each syllable being present to 
vision two seconds each time. Ebbinghaus, Miller and 
Schumann, and Radossawljewitsch introduced a pause after 
each series had been read through. They also required a 
recall or reproduction when the observer thought that he was 
able to repeat all the syllables in the series, and then a 
second recall as an assurance that the learning had been 
complete. 

7. Eleven different intervals between learning and relearn- 
ing were included in our investigation. Seven of these fur- 
nished determinations for points within the first twenty-four 
hours of the curve, while Ebbinghaus and Radossawljewitsch 
made determinations for only three and four points, respec- 
tively, within this same span. 

8. In order to neutralize the results of practice, which may 
increase the efficiency of the learner as the experiment 


°A curve of the gain in efficiency throughout the experiment is 
given on p. 22, which indicates that no marked change in efficiency 
occurred during the progress of those experiments whose results are 
included in our table. 
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progresses (i.e., even in the experiment proper, after the 
preliminary practice period) these intervals were investigated 
at sittings which were distributed regularly throughout the 
whole year’s experimentation. Radossawljewitsch failed to 
regard this fact; he first tested the five-minute period, second 
the twenty-minute, third the one-hour period, etc. 

9. Between successive determinations a period of eight 
hours or more was allowed to pass, so as to avoid confusion 
between syllables presented at different sittings. Rad- 
ossawljewitsch gave three new series each day. 

10. To prevent the effects of diurnal variations of bodily 
and mental condition,—fatigue and the like,—from falling at 
any one place in the curve, the periods for learning for each 
observer were distributed uniformly throughout the day. 
Ebbinghaus distributed his learning time throughout the day 
as follows: 10 A. M., II A. M., I P. M.,6 P. M. Radossawl- 
jewitsch did not take sufficient precautions to eliminate the 
variable influence of diurnal variations of general efficiency, 
with the result that in the case of the eight-hour interval the 
determination of amount forgotten was always made in the 
late afternoon, a feature which was characteristic of only 
this interval. A further discussion of this point appears on 
p 28. 


B. Results, Quantitative and Qualitative 


1. Methods of Learning, Recalling and Relearning 

Various methods of procedure were followed by the differ- 
ent observers. It appears, however, that three observers, 
numbers (5), (8) and (12) of the above list, fall into one 
class. They gaze intently at the syllables while learning 
them,—as they express it, they “just look at them.” But at 
times even these three report that they “think them over 
and over, saying them in imagination ” while looking at them. 
One observer (8) prefers to take just a glance at the syllable 
and then turn away, picturing it in space and retaining it, 
continuously if possible, as a visual image. He recalls in 
terms of visual imagery, for at times he knows the general 
shape of the syllable, but is not sure whether the letter is 
H or K, or even B; he knows that it is not Q or C, since the 
shape is very different. He remembers a “ full syllable” 
opposed to a “thin” one, as MUB opposed to YIL. 
Occasionally, when he tries to learn a difficult syllable, he 
probably vocalizes it, although he says that he “ thinks it over 
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and over visually.” Vocalizing, however, for him is very 
rare, for he clings to one type of imagery more exclusively 
than does any other of our observers. A sheet of original 
data which shows the kind of work that is typical for him, 
follows :— 
Observer No. (8). 
Series No. 41. Initial learning at 8 Pp. m., Jan. 27. 

Learning,—ten presentations of each syllable. 

Relearning,—after 72 hours, six repetitions. 
Introspection,— 


“The syllables were not learned by grouping; they were learned 
individually. The first one ‘stuck’ on the first time through, then the 
next one was associated with it, and each to the one preceding. The 
last two or three came together after about the fifth time. The 
syllables seemed to ‘stick’ just by looking them over. I looked at 
them until I could see them in imagination before they came into view.’ 


Introspections show that another of these three (5) at 
times articulates the syllable silently. Seldom does he move 
his lips while learning, and only when learning a difficult 
syllable. His procedure consists in staring at the syllable 
before him. After looking at each a few times, one or more 
are known; and from this time on he spends a part of the 
time in trying to bring up a visual picture of the forthcoming 
syllable. Near the end of the learning, the time is mostly 
spent in attempting to recall the syllable which is to follow. 
Finally he is able to image them all visually before they come 
into view. 

The other of the three predominantly visual learners (12) 
says, “ I just look at them,” yet he, too, has at times repeated 
them, moving his lips, and thus can not be using visual 
imagery alone, as a method of learning. In recall, he has 
never been able to discover any but visual images. 

Observers (11) and (13), on the contrary, prefer to repeat 
the syllables in a whisper or aloud. They say, for instance, 
OI, OV, QIJ, QIJ, while the syllable is before them; and 
when XAC appears, they say, XAC, XAC, QIJ, XAC, XAC; 
then while the next one is before them, they say, OV, XAC, 
SOH, SOH, SOH, then, SOH, VIG, SOH, VIG, VIG, etc., 
in varying time and emphasis. These two then employ mostly 
the vocal-motor image in learning. Their recall in many 
cases shows that the syllable comes again to them by means 
of vocal-motor images, but at times together with auditory 
and visual images, as the following shows. Introspection at 
recall, 36 hours after learning is: “Could get them better 
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by pronouncing them. The associations of the sounds seemed 
to help somewhat.” Another statement of the same observer 
(11) at recall after a 24-hour interval is: “ Relearning is 
easy because I can almost recall the whole series, some 
syllables being on ‘the tip of my tongue,’ but I cannot write 
them down.” The other of these two observers (13) “ articu- 
lates” the syllable in recalling it. He is never sure whether 
C or S had appeared in the syllable, when they may be pro- 
nounced alike. For example, he reports: “It is SEV or 
CEV, but I cannot decide which one.” This observer in 
recording his reproductions never prints the syllables in large 
capital letters, as do the more dominantly visual observers. 
The latter say that after seeing their own printed syllables 
their assurance is greater than when the syllables are present 
only in imaginal form. 

The author (9) employs mostly motor but very often 
auditory images in recall as well as in learning. “I predicted 
visually the second syllable with uncertainty, and tested it 
quickly to ascertain whether the feeling of saying it would 
make me certain of the vowel It did. First, I tried to say 
MIR, but that did not feel right, then the syllable came easily 
and I knew it was correct—MUR.” The high-pitched sound 
of YIK, NIQ, TIJ, is contrasted with the round and empty 
sound of YOG, BOQ, PUV, GUB, etc. However, M and H 
are usually visual images in recall, and they are remembered 
sooner than many other letters, and with greater certainty. 

Observer (2) repeats or vocalizes the syllable, and vocaliz- 
ing appears to be almost as prominent in each of the other 
women observers. One of the women (3) reports that she 
most often repeats (vocally) the syllables before her in order 
to learn them, yet she has often given emphasis to the visual 
image. In some cases she reports that she just looks at the 
syllables and learns them so that they all appear in visual 
imagery. 

Another observer (1) has particularly associative methods 
of learning. She uses auditory and motor imagery chiefly, 
and the associations are built upon similarities of sound 
between nonsense syllables and familiar words. She reports 
many instances of associations which seem to be far-fetched, 
but which came to her in a most natural and involuntary 
manner; for instance, HOQ suggests HONESTY, and PUV 
becomes PULVERISE. There are plainly auditory associa- 
tions, e.g., LOZ is associated with and remembered by the 
word LAWS, and YOG by JOG. As many as eight associa- 
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tions have been recorded in her introspection on learning and 
recall of a single series. The associations seem very effective 
to her as a means of recall and almost as effective in learning.’® 

Our learners may then be classified as follows: r. The silent 
visualizer, the learner who just gazes at the syllables; 2. the 
active vocalizer, the learner who actually speaks the syllables 
in a whisper; 3. the vocalizer and visualizer, the learner who 
uses the motor image and the visual image correlatively ; (this 
type Radossawljewitsch did not find among his observers; 
but he rather encouraged the use of the auditory and motor 
image by the employment of rhythm in presentation) ; 4. the 
vocalizer and auditor, the learner who images the sound of 
the syllable as well as its pronunciation; and 5. the vocaliz- 
ing auditory-associator, the learner who formed many associa- 
tions with words, and then remembered these by auditory 
and motor images. The images which each observer employs 
are chiefly of one sort throughout, although no observer uses 
any one sort exclusively; and every observer has at times 
employed vocal motor imagery, and similarly, visual imagery. 
Several of our observers use such a variety of images that 
it is very difficult to determine which modality is most promi- 
nent, and it might be well to classify them as belonging to the 
“balanced ” type. 

Variations in amount and accuracy of recall have proved 
to be many times greater than variations in length of time 
necessary for relearning. At times when the observer was 
mentally alert and vigorous, many more of the syllables could 
be recalled than when he had become fatigued. The quantita- 
tive results of the recall experiments will not be included in 
this paper because of their great variability. 

When incorrect syllables had been written during the recall 
test, there was, in many instances, a strong tendency to intro- 
duce them into the series during the subsequent relearning, 
which slightly hindered the process of learning. It sometimes 
happened that correct syllables were not recognized when 
they were reproduced during the recall test; they seemed 
to the observer to be imagined and not remembered. In a 
few cases, syllables were not recognized even when presented 


* Recourse to the factor of association which was so frequently 
reported by this observer was almost invariably absent in the case of 
every other observer. And it is interesting to note that this observer’s 
process of retention follows, in general, the same temporal course as 
that of the other observers, although it occupied a slightly higher 
level throughout (3 to 5 per cent.). 
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for relearning, but this was exceptional; almost invariably 
they were more or less familiar. 

We find that the order of the syllables in the series was 
recalled with greater certainty than the syllables themselves. 
The order was not always learned before the syllables; and 
this gave rise to a frequent error of anticipation. Often 
during the learning, a certain syllable, more clearly known 
than others near it in the series, was expected to appear 
several syllables before it did. Our findings regarding the 
order in which the twelve syllables of the series were learned 
agree with the results of other investigators: the initial and 
final syllables of the series were the first to be mastered; the 
central section of the series, usually the seventh or eighth 
syllable, was the last to be learned. 


2. The Value of Various Methods, and Other Comparisons 

The differences in method of learning and in ideational 
type, which have been noted above, do not appear to be 
responsible for much variation among the curves of forgetting 
for the various observers, except in the case of the observer 
who formed meaningful associations. This variation was only 
3 to 5 per cent. Radossawljewitsch has shown that there is 


an average difference of about eight per cent. in the memory 
of nonsense and meaningful material; and from his results 
we should expect that this observer (1) would remember 
more than those observers who attached no meanings to the 
syllables. Only a few meaningful associations were noticed 
by the other observers; and, of course, the influence of a 
very limited number of associations is slight. If, however, 
the learner should make frequent use of associative con- 
nections, the influence of such a procedure would make itself 
felt upon the tenacity of retention. For this reason we have 
taken the liberty of discarding certain of our results, basing 
our selection upon the following principle. When it was 
found that more than three associations had appeared during 
the act of learning or relearning, the results obtained were 
not included in our computations. 

Our data do not furnish a basis for the comparison of 
memory for associated nonsense syllables with memory for 
monosyllabic words; but if we compare the percentage of 
associated nonsense syllables remembered (our results) with 
Radossawljewitsch’s curve for memory of monosyllabic 
words, we find that approximately the same percentage of 
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significant words and of associated nonsense syllables is remem- 
bered. Nor are our data sufficiently extensive to warrant a 
conclusion regarding the relative memorial efficiency of fast 
and slow learners, or of men and women. Table I shows, 
however, that the four most rapid learners,—whose learning 
times, in seconds per series, averaged 207, 208, 225, and 229 
respectively—are a woman, a man, a woman, a man. The 
memorial efficiency of these four observers is approximately 
two per cent. greater than the memorial efficiency of the 
four slowest learners of our group, whose learning times were 
375, 297, 282, and 264 seconds respectively, and whose idea- 
tional types are as non-uniform as those of the first four. 
We have classified the rapid and the slow learners, respectively, 
in the order given above, as vocalizer, visualizer, vocalizer, 
visualizer, and as auditor, vocalizer, visualizer, visual- 
vocalizer. These correlations do not justify the inference 
that the use of any type of imagery without modification is 
superior to another. The auditor, the slowest learner, has 
remembered quite as well as the vocalizer, the most rapid 
learner. The visualizers (3) and (5) who proved to be fast 
and slow learners respectively possess approximately the 


greatest and the least memorial efficiency among our 
observers. Memorial ability is not clearly correlative with 
rapidity of learning, with ideational type, or with sex. 


3. The Effect of Time of Day Upon Rate of Learning 


Time of day has a marked effect upon the learning of many 
of our observers. While three observers are about equally 
efficient at all times of day, others come with vim and vigor 
in the morning but become dulled before noon and do not 
regain their alacrity during the afternoon or evening. Two 
observers manifest two maxima of efficiency,—at eight o’clock 
in the morning and at eight in the evening. One observer does 
his most rapid work at two in the afternoon, but most of 
them do best at eight o’clock in the morning. The grand 
averages for all observers show that the most rapid work 
is done at eight o’clock in the morning, and the least rapid 
at five o'clock in the afternoon; an average of 13 per cent. 
more time is required to learn a series at five o’clock in the 
afternoon than at eight o'clock in the morning. The average 
length of time required by each observer for the act of learn- 
ing a series at each of the five periods of day is given in 
Table I. 
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TABLE I. RATE OF LEARNING AT DIFFERENT 
TIMES OF DAY 


THIS TABLE SHOWS THE AVERAGE TIME, EXPRESSED IN SECONDS, 
WHICH EACH OBSERVER REQUIRED FOR LEARNING, AT EACH OF THE 
FIVE DIFFERENT HOURS OF THE DAY. EACH NUMBER IN THE TABLE 
IS THE AVERAGE OF EIGHT INDIVIDUAL FINDINGS. THIS TABLE CON- 
TAINS RESULTS FROM ONLY TWELVE OF OUR FOURTEEN OBSERVERS,— 
THE OTHER TWO DID NOT FURNISH THE FULL COMPLEMENT OF SITTINGS 
FOR EACH OF THE FIVE TIMES OF DAY. .THE MOST FAVORABLE TIME 
OF DAY FOR EACH LEARNER IS INDICATED BY AN ASTERISK IN THE 
APPROPRIATE COLUMN. 


Observer P.M.|8 P.M. | Average 


246 347 sere 224* 261. 
192 192 312 170* 207 
233 228 225* 229 230 
240 216 pao 246 225. 
304 282 309 248* 282. 
341 437 432 367 375 
252* 336 300 298 297. 
222 220* 227 252 229. 
281 266 271 258* 267. 
259 234* 295 252 264. 
197 161* 229 259 208. 
266 244* 278 242 258. 
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Average ‘ 252.8 | 263.6 | 277.7 | 253.8 | 259. 


4. The Effect of Practice Upon Learning 

In Plate I, the continuous line shows the average number 
of presentations required for learning at each sitting through- 
out the present investigation. The extremes for the first 
sitting are 13 and 32 repetitions, the average 23.3. The 
extremes for all single readings after the tenth sitting are 
7 and 16 presentations. Most of the gain in efficiency occurs 
during the first ten sittings. The writer feels that these initial 
experiments should be regarded as preliminary practice; 
accordingly these initial results are not included in our com- 
puted averages. The dotted line represents the curve of 
practice as plotted from the results of Radossawljewitsch. 


5. The Final Quantitative Results, Showing the Curve of 
Forgetting 
The table below shows the amount forgotten, the averages 
computed from the results of fourteen observers. The per- 
centages express the ratios of the time spent in relearning 
to the time spent in first learning. When the observer 
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required twelve repetitions of the series for the first learning 
and four repetitions for relearning, the ratio of the time for 
relearning to the time for first learning is 33.3 per cent., 
which we assume to be approximately the percentage for- 
gotten. If the observer had required twelve repetitions for 
learning and twelve for relearning, the percentage forgotten 
would be 100; but if six repetitions had been necessary for 
relearning, the percentage forgotten would be 50. This 
method of computation was employed by earlier experi- 
menters and is well understood. 


TABLE II. THE AMOUNT FORGOTTEN AFTER THE LAPSE 
OF DIFFERENT INTERVALS OF TIME 
THIS TABLE SHOWS THE RESULTS OBTAINED BY RADOSSAWLJEWITSCH, 
BY EBBINGHAUS, AND BY THE PRESENT INVESTIGATORS. THE NUMBERS 
REPRESENT THE AMOUNTS FORGOTTEN, EXPRESSED IN PER CENTS. 


Results of the present Results of Results of 
Investigation Radossawljewitsch Eb>inghaus 


Nonsense Nonsense |Meaningful] Nonsense 
Interval Syllables Syllables | Material Syllables 


P.E. |ro (log t+1)'2 Ave. 
16. 


3-9 


21.7 


41.9 


Oo 


50.7 
59- 
62. 


79- 
97- 


78.4 


™ These numbers are the averages of our fourteen individual curves; 
and each point in the individual curves, from which these are com- 
puted, is the average of five tests, except in the cases of 8, 12, 16, and 
36-hour intervals, for which the relearning time of one or more of 
the desired determinations fell between midnight and six o’clock in 
the morning. The mode, the median and the average almost coincide 
throughout. 

The general formula may be stated, using k and c as constants, 


Ave.!! Ave. 
1 Hour...| 27. 55.8 
2 Hours..} 30. 
64.2 
ve 
* 
66.3 
2 Days...| 44. 92.2 
3 
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IV. Discussion 


The curve which expresses the results of our investigation 
shows a greater percentage retained than the Ebbinghaus 
curve, but less than the curve of Radossawljewitsch. Under 
the conditions employed by Radossawljewitsch or by the 
experimenters at the University of Illinois no observer has 
shown so great an amount of forgetting as did Ebbinghaus. The 
fact that he was observer and experimenter at the same time 
is unfavorable for obtaining the best results. And the fact 
that he presented his material at an exceedingly rapid rate 
may, in view of his unusual experimental conditions, have 
constituted a second cause of variation between his findings 
and our own. 

That the Radossawljewitsch curve shows much less for- 
getting than the curve yielded by the present investigation is 


t the time in minutes, and Jog the common logarithm: the amount 
forgotten equals k(log t-+-c). The Ebbinghaus formula is 
100 k 


100 — 
(log t)¢ +k 

Piéron (H. Piéron, Les courbes d’évanouissement des traces mnémon- 
iques. Compt. Rend. Acad. d. Sc. Par. CLII., 1911. 1115-1118) has 
given a formula for the pond-snail,— 


k (log t)* 
B 


t 

But his curve 

can not be compared with ours because he has not allowed for the 

effects of practice; and in his brief test to see if this curve applies 

to humankind, employing 50 ciphers as his material, he found that 
even at the close of seven days no forgetting had taken place. 

That our curve follows so closely the relatively simple theoretical 
formula seems rather remarkable. And upon presenting these results 
to Professor William E. Story, of the Department of Mathematics, 
Clark University, we immediately aroused his suspicion that an error 
had crept in. The present writer, because of lack of space and 
additional proof, reserves his criticism of the validity of the Ersparnis- 
methode as a measure of the amount forgotten. 

The above formulae prove to be rather absurd, at first glance, if a 
very brief time, a second, for example, is considered. And at the 
moment when the act of learning is completed, according to the above 
formulae, an infinitely large negative amount is forgotten. In our own 
formula, at the close of one-tenth of a minute after the close of the 
learning period, forgetting begins. This does not appear erroneous if 
we view it in comparison with the positive “after image” follow- 
ing the presentation of a visual stimulus; and we may probably 
justly compare this theoretical result with the experimental findings 
of Wolfe and others, cited above, that the period of greatest accuracy 
in recognition is not immediately after the stimulus has ceased but 
about two or three seconds later, after which forgetting immediately 
proceeds very rapidly. 
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to be explained from the fact that his observers made a 
recall when they thought they had learned the series, and then 
a second recall to establish greater certainty that they actually 
had it learned. These recalls, being somewhat valuable to 
the observer as a means of learning, make it very probable 
that his observers learned each series beyond the point where 
it was just learned or known, that is, that the series was 
over-learned in every instance. Now it is unquestionably true 
that if one learns a series of twelve syllables until it can be 
reproduced without hesitation in ten seconds, as did Rad- 
ossawljewitsch’s observers, the learning has been more thor- 
oughly done than if one learns it so that he is just able to 
recall each succeeding syllable in two seconds, as was the 
case in our experiments. 

The whole investigation of this problem is based upon the 
measurement of learning and relearning, since the ratio of 
these two measurements is the index of the amount forgotten. 
In both the learning and the relearning, it is very important 
that the process shall not be continued beyond the point where 
the prediction of the forthcoming syllable is barely possible. 
This secures a two-fold desideratum,—a constant and uni- 
form degree of perfection of learning, and a complete absence 
of over-learning. Since the ratio of the relearning time to 
the learning time is the variable** which has been adopted as 
the unit of measurement, the rate of learning, both during the 
initial act of reading and during the subsequent act of recall 
(in the investigations of Ebbinghaus and Radossawljewitsch), 
must be made as uniform as possible; and the other factors 
must equally be kept as nearly constant as possible. Thus, 
we must take into account the whole time spent in the process 
of learning, ie., the time spent in recalling and trying to 
recall as well as the time spent in observation. Radossawl- 
jewitsch, in measuring the time spent in learning, did not 
consider at all the value of his double recall. The act of 
recalling introduces one or other of two causes of error into 
his method: 1. In recalling after the reading has continued 


#8 Ebbinghaus introduced the plan of measuring the amount for- 
gotten in terms of the time required for relearning, as compared with 
the time required for initial learning (Ersparnismethode). Miller 
and Pilzecker (Experimentelle Beitrage zur Lehre vom Gedachtnis. 
Zeitschrift fur Psych. u. Physiol. d. Sinnesorgane. Erganzungsband I, 
Leipzig, Barth, 1900. 300 pp.) introduced the method of right asso- 
ciates (Treffermethode). ‘This latter method measures primarily the 
strength of the associative bonds; while in the Ersparnismethode it 
is primarily the retention of non-associated syllables as such, that is 
measured. 
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to the point of the observer’s ability to reproduce the material, 
the learning is carried beyond the point of just knowing, — 
what amount beyond we are unable to determine,—and this 
vitiates the experiment ; 2. and if the observer has not learned 
the material to the point where he is able to reproduce it, and 
by a process of recalling and thinking about it is enabled to 
do so, he has learned by the process of recall. It is therefore 
erroneous to fail to regard the recall-time as learning-time, 
and include it in the computations. For this reason, we 
introduced no pause between successive readings of a series ; 
nor did we allow a period for recall at the end of the act 
of learning. The reading was continued until each syllable 
was learned just to the point where it could be reproduced 
or anticipated during the two seconds before it came into 
view. Thus the recall factor’* was at work, but under uni- 


*In every act of difficult learning factors of observation and of 
recall are at work. In observing, the emphasis is placed upon a 
complete grasping, taking in or noticing what is presented; while in 
recalling, the emphasis is placed upon a holding or a bringing again 
to mind of images of the things observed. If only one nonsense 
syllable has been observed, it may be learned by simply glancing at it; 
and it may be remembered all day if only it be recalled occasionally. 
Here the recall factor is, in fact, equivalent to a relearning, and is 
similar in importance to a re-observing. This is most plainly seen 
in the case where, for instance, the syllable has apparently been 
forgotten. By pondering and thinking, by trying to recall the syllable, 
we may be able to reproduce it, which is just as clearly a relearning 
of the syllable as though it were observed again. And it may be 
remembered longer and more vividly if recalled than if re-observed. 
We have not found it possible to learn twelve syllables by taking a 
single glance at each. Presentations must recur several times, in fact, 
about a dozen times; and the recall factor is steadily and keenly active 
throughout, holding and bringing up again the images. During the 
later repetitions of a twelve-syllable series, many of the syllables 
are known,—are present to consciousness as a result of recall,—before 
they appear in the presentation. The observation factor is less promin- 
ent here than it was at the beginning of the learning; and the last repe- 
tition is of little value as an observation, because the time is mostly spent 
in recalling the more difficult syllables. Thus, by holding the attention 
uniformly upon the learning, we bring it about that the observation 
and the recall factors work together; and we can measure them 
together as learning-time. In this way we consider the whole time 
spent in learning. This same method we used in relearning, which 
affords us uniformity in learning and also furnishes a more satisfactory 
measure than either the observation-time alone or the amount recalled 
would give. 

We are not able to correlate the results of the experiments of 
Bean (C. H. Bean. The Curve of Forgetting. Archives of Psychol. 
No. 21, Mar., 1912. 1-45.) with the present findings, because his work 
was done by the recall method alone. His observers learned only nine 
consonants, and made several recalls during the relearning, which 
as one might expect would secure a better and more thorough learning. 
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form conditions. It was measured in both the learning and 
the relearning. Since Radossawljewitsch granted to his 
observers both the pause and the recall, and did not count 
these as learning-time, and since these are of real value in 
learning, his results show a greater percentage remembered, 
as we see from a comparison of the curves. For example, 
the percentage remembered in his curve at the end of the 
twenty-four-hour period, is 67.8 as compared with our 57.8. 

The effects of practice and familiarity must be taken into 
account in every memory experiment. It appears that Rad- 
ossawljewitsch failed to do this. During the first sitting of 
his whole investigation he made a determination of the amount 
forgotten at the end of the five-minute period ; and his results 
show that only three per cent. was forgotten. A re-determin- 
ation, made just one month later, showed that nearly nine 
per cent. was now forgotten during this five-minute inter- 
val,—almost three times as much as the first determination 
showed. This great retentivity at the outset one would 
naturally expect, because it is well-known that unfamiliar 
occurrences are more vividly experienced and are longer 
remembered than ordinary occurrences, presumably on 
account of their novelty and enhanced interest. This we 
found to be true in our experiments. In fact, two months 


after learning the series which had been presented at the 
first sitting of our investigation, four of our observers suc- 
ceeded in recalling it entirely without any difficulty. This 


His curve shows a higher degree of retention than any other investi- 
gator has found. In the introductory chapter of his paper he notes 
the interesting deviation in the curve plotted by Radossawljewitsch. 
But apparently he has omitted to investigate the eight-hour interval ; 
and the main purpose of his investigation seems to be to find the 
curve of forgetting as it may be determined by the recall method, 
for intervals of one day or longer. 

In the section of his work which deals with gain in speed and 
retention of speed in the act of typewriting, there is little relation 
to our problem. Those observations during the time which we 
allowed as practice,—preliminary to our experiment,—correspond to his 
work, since he is interested in measuring the losses during the period 
of rapid gain in rate of learning. (See the first ten tests in our 
practice curve on page 22.) 

Bean did employ the Ersparnismethode, however, in a very brief 
series of experiments. Two of his observers learned and relearned 
certain brief exercises on the typewriter; but by this method only 
three tests were taken for each period by each observer, and in 
these tests the number of repetitions for learning was so few as three. 
His measurements, in terms of number of repetitions during relearning, 
must necessarily turn out to be either 33.3, 66.6, or 100.0 per cent.,— 
a very crudely graduated scale. 
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was not true of the later series, after the task and the method 
had become familiar to the observers. The inclusion of his 
initial determinations vitiates the computed curve published 
by Radossawljewitsch, notwithstanding the fact that he 
attempted to eliminate the error by an appeal to check 
experiments. 

A more serious defect in method consists in his failure to 
distribute the learning period of each observer throughout 
the day. The work of Oehrn,” of Pillsbury,’* Larguier 
des Bancels,’* and particularly that of Ebbinghaus,’* shows 
that observers are not able to do mental work equally well at 
all times of the day. Ebbinghaus found that in his own 
case the act of learning was accomplished in 12 per cent. less 
time in the morning than in the latter part of the day. 

Table I shows that certain observers did most rapid learning 
in the morning at eight o'clock, others at eleven in the morn- 
ing, others at three o'clock in the afternoon, and still others 
at eight o'clock in the evening. The average of the records 
of all observers shows that the most rapid work was done 
in the morning at eight o’clock, the least rapid at five o'clock 
in the afternoon. This afternoon hour is approximately the 
period when all of Radossawljewitsch’s observers relearned 
for the eight-hour point in the curve. His plan of having 
several observers work in the morning, between seven and 
eleven o'clock, and several in the afternoon, between one and 
six o'clock, proved to be convenient for all his intervals up 
to twenty-four hours, excepting for the eight-hour period. 
Here he shifted the afternoon workers to the morning hours, 
when, as their learning-times show, they did more rapid work, 
lowering their time for the learning of a series from 8.2 to 6.6 
repetitions (or one-fifth). Consequently, in the case of the 
eight-hour interval, the relearning was done in the later part of 
the day, when the observers did less rapid work (thus increas- 
ing their relearning-time by one-fourth). In a word, this 
variation in method, during the progress of his investigation, 
decreased the learning time by one-fifth, and increased the 
relearning time by one-fourth, in so far as these shifted 


* A. Oehrn. Experimentelle Studien zur Individualpsychologie. 
(Kraepelin’s) Psychol. Arbeiten, I, 1896, 92-151. 

*W. B. Pillsbury. Attention Waves as a Means of Measuring 
Fatigue. Am. Jour. of Psychol. XIV, 1903, 277-288. 

“J. Larguier des Bancels. Note sur les variations de la mémoire 
au cours de la journée, L’ann. psy., VIII, 1go1, 204-213. 

*% Op. cit., 95. 
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observers were concerned.’® If we add to the learning-time 
this amount due to error (or substract it from the relearning- 
time), we find that Radossawljewitsch’s observers then show 
a forgetting of 44 per cent. after the eight-hour interval in- 
stead of the 52 per cent. that he reported. This would smooth 
out his curve, and eliminate the enormous irregular deviation 
which is so characteristically present at this point. 

If we select from our data those results which were 
obtained under conditions similar to those of Radossawl- 
jewitsch for the eight-hour period, we find that his curve and 
our modified curve are approximately identical at this point, 
but that the amount forgotten is slightly greater in the case 
of our observers. If we choose only those data (the length of 
time required for initial learning) obtained at the time of day 
when learning is most efficient for each observer, and if we 
base our measurement of forgetting upon data obtained eight 
hours after this most favorable time of day (see line C of 
Table III.), we find, as Radossawljewitsch did, that a relative 
excess of forgetting has occurred at the end of the eight-hour 
interval; but if, on the other -hand, we arbitrarily select data 
dealing exclusively with times of day when learning is least 
rapid (see line D Table III.), we find that the curve plotted 
from these findings deviates in the opposite direction at the 
end of the eight-hour interval. 

An appreciation of all of these considerations convinces 
one that the enormous deviation which characterizes the eight- 
hour point in the curve of Radossawljewitsch is not a product 
of purely memorial factors. It is clearly a product of 
variable extraneous conditions, chief among which is the 
variable time of day at which his observers learned and 
relearned their memorial material. It is a well-known fact 
that the influence of fatigue, of condition of nourishment, 
and of other purely physiological processes gives rise to a 
diurnal variation of mental efficiency. And there seems to 
be no doubt that the most characteristic finding which Rad- 
ossawljewitsch obtained in his investigation is to be inter- 
preted, not as a lapse in memorial efficiency indicating that a 
relative excess of forgetting normally occurs eight hours 
after learning, but is to be interpreted as a lapse of general 
mental efficiency which normally occurs toward the close 
of the day. 


* Op cit., 44-47.. These figures are obtained from the results of the 
twelve-syllable series, tables 19-22. 
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The results of Table III, together with the Radossawl- 
jewitsch curve (F) and the Ebbinghaus curve (G) are plotted 
in Plate II immediately following Table III. 


TABLE III. EFFECTS OF THE MORE AND LESS FAVOR- 
ABLE PERIODS FOR LEARNING, AS SHOWN IN THE 
RATIO OF RELEARNING-TIME TO LEARNING-TIME 


THIS TABLE SHOWS THE EFFECT WHICH IS PRODUCED WHEN THE 
LEARNING-PERIOD FALLS AT A MORE FAVORABLE TIME OF DAY AND 
THE RELEARNING-PERIOD AT A LESS FAVORABLE TIME, AND VICE 
VERSA. THE NUMBERS REPRESENT THE RATIOS (COMPUTED FROM 
AVERAGES), EXPRESSED IN PER CENTS., OF RELEARNING-TIME TO 
LEARNING-TIME, WHEN: 


A. The initial learnings were done at all times of day for the 
determinations of each interval, as in Table II 
. The initial learning was done only at 8 A.M. 
The initial learning was done at the period of most rapid 
learning for each observer. 
. The initial learning was done at the period of least rapid 
learning for each observer. 
. The relearning at the close of the eight-hour interval fell at 
the period of most rapid learning, for each observer. 


Interval |Halj 16 | 24 48 
hr. hr. | hr. . | ae. 


25.0 -2/37.0142. 2144.5 


19.2 ‘ 49.0 


26.1 ree 44.5 


19.8 ‘ 48.3 


19.8 an -0147.0 


V. Conclusions 


1. The rate of learning increases very rapidly during the 
first few sittings, then gradually approaches constancy. 

2. The rate of learning varies with time of day. In agree- 
ment with Ebbinghaus and later investigators, we have found 
that the most rapid learning is done, by many observers, 
during the morning hours; of the times of day employed in 
this investigation, eight o’clock in the morning proved to be, 
on the average, most favorable, and five o’clock in the after- 
noon, least favorable for learning. 
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3. The initial and final syllables of a series are the first to 
be learned, and the central syllables of the series are the last 
to be learned. This result is in agreement with the findings 
of former investigators. 

4. The order and position of the syllables in a series is 
recalled with greater accuracy than the syllables themselves. 
This does not agree with the results of Bean cited earlier in 
this paper; but his material consisted of nine consonants, 
while ours consisted of twelve syllables; and the difference 
between our findings is probably due in part to dissimilarity 
of material. 

5. Absence of free reproduction does not mean complete 
oblivescence ; hence the amount that has been forgotten can 
not be measured from a determination of the amount that can 
not voluntarily be recalled. However, the measurement of 
forgetting made by means of free unaided recall does in 
some cases correspond somewhat closely with the measure- 
ment according to the Ersparnismethode. 

6. Our nonsense syllables give rise to few associations 
with words, except in the case of one observer for whom, 
in many instances, associations arise involuntarily. 

7. The amount of forgetting for this observer is similar 
to that which Radossawljewitsch found for meaningful 
material. 

8. No one type of imagery is strikingly superior to another 
as a means of learning or of remembering. 

g. Our results do not justify any conclusion regarding the 
correlation of learning or remembering ability of men and 
women, because of our limited number of women observers. 

10. Rapid learners may remember more than slow learners. 

11. The distribution of learning-times throughout the day 
eliminates from the curve the error which is due to the 
variable influence of fatigue; failure to control this variable 
factor is undoubtedly the cause of the enormous deviation 
at the close of the eight-hour interval in the Radossawl- 
jewitsch curve. 

12. The curve of forgetting for nonsense syllables in series 
of twelve, as determined by the lapse of time, is a uniformly 
progressive curve much as Ebbinghaus found; but under the 
conditions of our investigation, the progress of forgetting is 
slower than Ebbinghaus found it to be, and somewhat faster 
than Radossawljewitsch found. 
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THE ELECTRICAL SUPPLY, AND CERTAIN NEW 
ADDITIONS TO THE LABORATORY EQUIP- 
MENT, IN THE STANFORD UNIVERSITY 
PSYCHOLOGICAL LABORATORY 


By J. Martin 


A. Electrical Supply 

A different means of obtaining our electrical supply has 
been introduced since the publication of my earlier article.* 
The direct current which is employed for general laboratory 
work and for charging the batteries connected with the labora- 
tory switch-board,’ is generated by a Cooper-Hewitt rectifier * 
which has been substituted for the direct current motor men- 
tioned in my earlier article. The alternating current is sup- 
plied to the rectifier from the electric switch-board. 


B. Color-Mixer 

The color-mixer which is illustrated in Figure II has been 
found to be much more convenient in the beginners’ labora- 
tory work in psychology than the cheaper forms which are 
less readily adjusted and of less constant motion. In gen- 
eral, it may be said that with beginners the better forms of 
apparatus have proved to be more satisfactory. This motor 
is a Westinghouse Alternating Current Motor, 1/12 H. P., 
110 Volts, 60 Cycles, 3400 R. P. M.; Style No. 63782 A. It 
is fitted with an arbor for discs; and it cost sixteen dollars. 

Figure III shows how these motors may be combined for 
class demonstrations in the simultaneous comparison of the 
different phenomena of color-mixing. The use of individual 
or of general switches brings the motors into action singly or 
in groups. 


C. Adjustable Discs 
“Paste (or pin) a white ring upon the red disc, centering 
it as accurately as possible. The ring is much brighter than 


1 American Journal of Psychology, xvii, 1906, 274-279. 

* The rectifier and the switch-board are illustrated in Figure I. 

*The rectifier is manufactured by the Westinghouse Electric Mfg. 
Co., Pittsburgh, Pa., at a cost of seventy-five dollars. It is described 
as 110 A. C. volts, 5 D. C. amperes, 15 D. C. volts; Style No. 104936. 
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its red back-ground. Paste (or pin) sectors from a black 
ring over a portion of the white, and set the mixer in rota- 
tion.” Titchener’s Experimental Psychology, I, 1, 16. Mat- 
ters may be facilitated by the following modification of pro- 
cedure: Instead of pasting, use three superposed discs, made 
as illustrated in Figure IV. The large and the small discs 
of each set are cut from the same sheet of colored paper; 
the intermediate disc contains sectors of black and of white, 
which may readily be adjusted to give the required brightness. 
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PRACTISE AND THE WORK-CURVE 


By Frepertc LyMAn WELLs, Ph. D., McLean Hospital, Waverley, Mass. 


The experimental results to be here presented concern the 
effect of practise in a function upon endurance in that func- 
tion; but as this is a small arc of the ever-widening circle of 
problems in the curve of work, some review of allied literature 
is desirable for an appreciation of the question’s setting. In 
some ways it is not altogether fortunate that the investigations 
of the curve of work have been largely dominated by the con- 
cept of fatigue. This must be mainly due to the fact that the 
best-known studies of the work-curve dealt with methods in 
which fatigue happened to be the dominant factor. Work- 
curve and fatigue-curve become practically synonymous, and 
we incline to interpret all results of this nature in terms of a 
paradigma of the Mosso ergogram. We know, however, that 
the work-curve varies essentially according to the function that 
works. Half an hour’s series of discrete simple reaction 
times should show little if any fatigue loss, but a great amount 
of practise gain; while a much shorter period of work with 
the Mosso ergograph would bring the curve to a close with- 
out the superficial trace of practise gain. Other measures, 
as of the controlled association type, may show at first a sort 
of primary practise gain, after which “ fatigue” gains a cer- 
tain mastery; or the work may continue indefinitely without 
marked fluctuations. 

In a paper of some four years ago, the writer discussed the 
comparative value of various measures of fatigue, with spe- 
cial reference to the tapping test.1 The idea upon which 
most studies of fatigue measurement are founded, as well as 
that which underlay this paper, was one of some definite test 
which should give a criterion of general fatigue conditions or 
susceptibility in the individual. This conception of fatigue 
measurement is one closely adhered to on the educational side, 
in obvious consideration of the usefulness of reducing the 
problem of fatigue determination in school-pupils to that of 
a single, simple test. The possibility of doing this depends 
upon the correlation of fatigue phenomena in the test with 


1 Amer. Jour. Psych, X1X., 1908, 345-358. 
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those of other functions, and of them with each other, though 
the facts of fatigue correlation are still but imperfectly under- 
stood. There is, in fact, no special reason to suppose that a 
person fatiguable in the tapping test would be so in the ergo- 
graph. There may, it is true, be generalized conditions of 
fatiguability affecting the nervous mechanism as a whole and 
all that depends on it; but we have an at least equal possi- 
bility that the function of fatiguability shows as little correla- 
tion in various psychological tests as do the gross efficiences in 
them. One would not seek to judge a person’s reaction time 
by his memory for musical pitch, and we have yet to show that 
there is certain justification for estimating the fatiguability of 
one function by the fatiguability of another. 

It is well known that, on largely empirical grounds, there 
have been sought certain indirect measures of the state of 
fatigue. According to Yoakum, the best promise of these 
would seem to lie in the direction of the sphygmograph. Off- 
ner does not regard it so favorably. Aside from some prac- 
tical difficulties in the way of this particular measure, remains 
one from which all indirect ones seem inseparable; they will 
not serve as measures of individual differences in fatiguabil- 
ity because it is not practicable to know how the relationship 
of the two functions differs in different individuals (or for 
that matter, in the same individual at different times). To put 
the matter more concretely, suppose that there exists a degree 
of correlation between certain features of the pulse-curve and 
the condition of fatigue. It presumably manifests a certain 
sort of influence which the fatigue metabolism exercises upon 
the circulatory system or upon the nerve-elements that affect 
it. The degree to which it is affected by a specific fatigue 
condition will depend upon its degree of responsiveness to 
the changes that are thus induced. The same state of fatigue 
could well therefore have different effects on the pulse-curve 
at different times or in different individuals. Ritter expresses 
analogous opinions, also from the educational side. The only 
way to get over this difficulty would seem to be to bring for- 
ward empirical evidence that the error it introduces is not 
sufficiently large to vitiate the practical application of results. 

There is a basic difference between two methods of psycho- 
logical experiment involving continued series of reactions, 
whether or not they be used as determinants of a work curve. 
We may measure the amount done at maximum speed, or we 
may measure in terms of errors at a moderate speed selected 
by the subject. Obviously, the same experiment is not suited 
to evaluation by either method alone, though an endeavor to 
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combine the two has often been made. In the first case, the 
endeavor is to make the experiment as free from error as 
possible; in the second, to ensure that it shall contain a fair 
percentage of errors at any rate the subject chooses. The 
great body of research is along the first named lines, the only 
extended one of the second type being that of Yoakum; but 
each has its advantages. The former, of which the ordinary 
tapping test is a type, gains in that false reactions are prac- 
tically eliminated, and there is but one thing to be measured, 
speed ; whereas in the error method the accuracy is influenced 
by the degree to which the ‘at will’ rate approximates the 
maximal rate, which ratio is bound to vary with the individ- 
ual and with time. This is a very serious limitation where 
practise effects are to be compared. On the other hand, it 
would seem that the ‘ at will’ rate, with scoring of false reac- 
tions, is less artificial, and corresponds more closely to the con- 
ditions of general activity. It is rather the ‘at will’ pressure 
of activity, with more or less incoherent reaction, that obtains 
in our daily tasks. Furthermore, as Yoakum strongly insists, 
such a method is less apt to be vitiated by irrelevant motor 
factors. It seems to the writer that the principal issue be- 
tween the two methods lies neither here nor there. In the 
case of maximal effort we can scarcely do otherwise than 
interpret gradual, even though unsteady, decrease in efficiency 
as manifesting influences which act directly, and with some 
degree of continuity, upon the functions involved. That is, 
such factors as the actual wearing out of the mechanism; the 
development of fatigue toxins ; or, to a less extent, reflex inhi- 
bition from fatigue sensations. In the ‘ at will’ rate of tapping 
a pattern, the losses in efficiency (as given in accumulated 
errors) seem to be the manifestation of essentially episodic 
interferences. What we have here is a function whose effi- 
ciency, within ordinary limits of continuance, is not much 
impaired except as it is crossed at pretty definite periods by 
factors that produce a temporary upset in the adjustments. 
Such phenomena may also be seen in work at maximal rate, 
though while their presence in one form or another can be 
noted in almost any sort of continual activity, the method 
which Yoakum has developed from Squire is perhaps the most 
convenient approach to their study that has been found. The 
deeper causes of these interferences and the individual differ- 
ences in liability to them are matters whose interest extends 
considerably outside their relation to the problem of fatigue. 
Much might be learned by the properly controlled analysis of 
the mental processes attendant upon such failures of adjust- 
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ment. Psychologically, the method is a measure of general 
attentional control, rather than of the efficiency in forming a 
series of definite associations, as the addition test or the can- 
cellation tests. While its data are quite as important for the 
problem of individual differences, it seems probable that we 
get at least as legitimate a form of the work-curve in measures 
of the latter type. Of these, the historical method for the 
study of the work-curve is par excellence the addition test. 
Its special advantage over other directly intellectual methods 
is supposed to lie in the dependence upon fewer intellectual 
factors, and greater consequent reliability of interpretation. 
The Kraepelinian investigations constitute one of the most 
patient and thorough-going studies of a problem of its scope 
which occur in experimental psychology ; they have been often 
reviewed, and, save in some special relations to the problem, 
it can scarcely be necessary to discuss them here. 

In the published accounts it is not always clear to the 
reader in just what way the Kraepelinian Rechenheft was used. 
It is possible to employ it in various ways; the digits may be 
added cumulatively, starting afresh with each hundred, or 
each digit may be added simply to the next,—the latter pro- 
cedure being that followed in the present instance. The way 
in which the experiment may be recorded also varies. The 
addition may be silent, the subject merely marking with a 
pencil the point reached at the end of each minute or other 
interval, indicated by a signal. This is disadvantageous since 
it affords no objective account of the work done. The sub- 
ject may write the answers, or only the last digit of them; 
this is objectionable on account of the purely motor time 
involved.2, The subject may indicate by a checkmark the 
completion of each addition, which is electrically recorded; 
this gives the appearance of recording the time of each addi- 
tion, but really depends upon the accuracy with which the 
subject can estimate the process, which is more than doubtful. 
Von Voss, who originated this precedure, is quoted favorably 
and often by Yoakum; this investigator, elsewhere quite on his 
guard against the motor distortion of a mental work-curve, 
having apparently overlooked its possibility in this particular 
instance. 

Since we must have a motor response, let it be one indica- 
tive of the work done, and most natural for the subject. The 
speaking of the sums would seem to be indicated, the experi- 
menter following on 2 key and noting errors. If it is desired 


? Woodworth and Wells, Association Tests, Mon. Supp. Psych. Rev. 
57, I9II, 9-II. 
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to record individual processes, it can be done by recording 
graphically the subject’s speaking into a mouthpiece; a thistle 
funnel will usually answer, or a stomach tube. The Kraepe- 
linian workers have always insisted that the errors with the 
experiment could be disregarded; and in normal subjects it 
is the rule that the errors do not essentially affect gross scores. 
Nevertheless it is always desirable to know to what extent 
errors are present, ang] quite obligatory where there is any 
question of codperation. 

It is, of course, a familiar fact that the work-curve in the 
addition test and elsewhere represents not merely the interac- 
tion of practise and fatigue, but is the resultant of a complex 
of factors, some of which are favorable, others unfavorable, 
and most are of an evanescent character. Not only has the 
existence of these factors been recognized on theoretical 
grounds, but considerable effort has been made to analyze 
and determine the precise influence of each one of them upon 
the final work curve. The most conspicuous study from this 
standpoint is Specht’s comparative examination of fatigue 
phenomena in normal individuals and in traumatic neuroses. 
Here, based upon a careful review of the literature, the 
Pausenversuch is specially treated with a view to separating 
out a specific fatigue phenomenon from all the other factors 
influencing the curve. Briefly stated, the contribution which 
the Pausenversuch purports to make to the simple methods of 
fatigue evaluation seems to be this: Given a work curve, say 
in the addition experiment, consisting of ten minutes uninter- 
rupted performance, and a similar work curve under the same 
experimental conditions save that between the two five-min- 
ute halves a five-minute rest intervenes. One must not esti- 
mate fatiguability merely through the course of the continuous 
work curve, because it is subject throughout to practise gain as 
well as fatigue loss. In the losses of these days without the 
pause is expressed the extent to which fatigue overbalances 
practise; and if we can find some way of calculating just 
| what this practise gain is, then we can determine how much 
it has offset the real phenomena of fatigue. The amount of 
this practise gain is supposed to be given in the relation 
between the performances of the second and sixth minutes of 
the pause experiments. Given then a performance (with the 
pause) eliminating the influence of fatigue, and another (with- 
out the pause) including it, the relation between the two 
represents the true loss by fatigue. 

To the close reasoning of Specht’s paper, the following 
criticisms are to be adduced. The calculation of fatigue and 
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practise from the relationship of performances at certain 
points in the tests rests on the assumption that these perform- 
ances are essentially determined by fatigue and practise. To 
the extent to which these performances are influenced by such 
more ephemeral factors as Antrieb, Anregung and the like, 
their indications of fatigue and practise will be inaccurate. 
Thus an essential ratio is taken from the second and sixth 
minutes instead of the first and sixth, to obviate the Anfangs- 
antrieb of the first minute. This is very well if one has 
objective means of knowing that Anfangsantrieb did vitiate 
the first minute and not the second. But if Anfangsantrieb 
unduly speeded the first minute, the performance of the second 
minute may be lower than otherwise, and the procedure would 
unduly favor those whose effort in the experiment is not suffi- 
cient to exhibit Anfangsantrieb or those in whom it appears 
more slowly. It would also be difficult to exclude, save on 
introspective grounds, the presence of Anfangsantriebe at 
the beginning of the second five minutes after the pause, 
though it is stated that they are very much less at this time. 
It is further possible that there is between the two halves of 
the experiment an Anregungszuwachs, “ warming up” gain, 
that is increased under practise, as in the tapping test.* In 
the early stages of practise, the manifestations of warming-up 
and recovery are in the tapping test so irregular that if the 
same is true, in any measure, of the addition test, ratios 
involving the pause are very unreliable indeed. It might be 
said of the studies of the addition test in general that they are 
not sufficiently concerned with the possibility of practise effect- 
ing great changes in the relative importance of different factors 
in the curve. On the empirical side, the Kraepelinian analysis 
of the work-curve has recently undergone a searching and 
destructive criticism at the hands of Thorndike. According 
to the points brought forward in this paper, there is very little 
objective warrant for assigning to these factors essential 
import in the addition-curve at all. It would seem that the 
devising of these terms was an attempt to explain away cer- 
tain irregularities in the work-curve in reality not subject to 
experimental or introspective control. The entire paper is 
as forceful an argument as has been presented against the 
application of deductive gymnastics to the study of the work- 
curve, and in favor of taking its phenomena so far as possible 
as we find them. 

Some space may be reasonably devoted to these matters, 
since in view of the great amount of labor devoted to this 


* Amer. Jour. Psychol. XX., 1908, 457-461. 
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analysis of the addition test, in experiments quite similar to 
those described below, some explanation should perhaps be 
given of why very little procedure of this sort is attempted 
here. While no one would deny a measure of existence to 
these different processes, they constitute too many unknown 
and irregular quantities in the one equation of immediate 
efficiency ; and the writer cannot muster sufficient confidence in 
the quantitative analysis of these factors to feel that it is wise 
to attempt it. We can most nearly approach it in certain 
rather constant phenomena of the later stages of practise, more 
strikingly perhaps, in the tapping test than elsewhere. But, 
to quote substantially from a previous paper: 

“The pragmatic significance of such measurements lies less in the 
determination of such abstractions as absolute fatiguability, warming- 
up, or impulse effects, than the objective way in which the individual 
responds to experimental conditions demanding the continued exercise 
of maximal voluntary effort. In every individual, and in every measure, 
the factors that determine the course of the Arbeitscurve have a cer- 
tain way of balancing each other; and the way in which this balance 
varies in different individuals, and under different conditions. con- 
stitutes the essential problem of the curve of work.’* 


Attention is also called by Thorndike to the irregularity of 
work-curves executed by the same individual and in the same 
measure. It can readily be seen in the records discussed 
below. There are certain major features of the work-curve, 
including total efficiency, that regularly permit the demonstra- 
tion of individual differences; in details, the factors that 
influence the form of the work-curve are manifestations rather 
of the special conditions under which the work happens to be 
done than of peculiarities inherent in the individual subject. 

Thorndike’s attitude toward the general problem is much 
less Procrustean than that of the Kraepelinian workers. His 
earlier experiments emphasize its complexity, especially the 
role played by the feelings of fatigue. Educational aspects 
came to the fore in a second paper, the conclusions of which 
pointed markedly to the feeling of fatigue as the proper point 
of attack, rather than the supposition of overwork. Thus we 
see that decreases in efficiency under continued effort, however 
certainly shown by well-conceived experimental method, are 
not necessarily the product of mental fatigue. The tendency 
of these papers was decidedly to discount this interpretation 
of the phenomena, and subsequent experiments have borne out 
this view. Some practise experiments*in multiplication, re- 


*Cf. Motor Retardation as a Manic Depressive Symptom, Amer- 
Jour. Insanity, 66, 1909, 5-6. 
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ported in 1908, were especially instructive in showing the 
extent to which, in minds of considerable general training, the 
function was still subject to practise. A positive correlation 
was, however, suggested between general intellectual achieve- 
ment and susceptibility to practise, which assumes further 
significance in connection with the similar correlation of initial 
ability with susceptibility to practise. Experiments reported 
two years later showed the contrary relationship for addition 
in percentile gains; but there are objections to regarding this 
consideration of the gains as the correct one. In gross im- 
provement, these results rather indicate the greater absolute 
gains upon the greater initial efficiency, as other, slightly 
different experiments have also shown.’ An arduous series 
of multiplication tests regularly produced a decrease in effi- 
ciency, the more efficient individuals being the more resistant 
to this decrease; this is only slightly noticeable in the first 
periods of the present addition experiments.*® 

Wimms has published a series of experiments which deal 
with the relative susceptibility to fatigue and practise, though 
not directly with the effect of one on the other. This inves- 
tigator, more under Kraepelinian influence, employed the con- 
ventional addition experiment and a more difficult multiplica- 
tion task. The addition experiment showed some positive 
correlation of improvement and absolute amount with the mul- 
tiplication tests; but the improvability in the tests is not cor- 
related, nor does absolute amount in multiplication correspond 
with improvability. The present writer ventures to believe 
that the greater susceptibility to practise of the multiplication 
test may be due in no small degree to its lesser complication 
with motor factors. In respect to fatiguability in the two tests, 
as calculated through the Pausenversuch, some changes with 
practise are incidentally noted. There is no uniform tendency ; 
in some subjects the fatigue phenomena increase with practise, 
in others they decrease. In general, fatiguability in the addi- 
tion experiment increased with practise, contrary to the present 
results, while in the multiplication test the fatiguing tendency 
decreased. A second group of experiments dealt with mental 
multiplication of the same character as is described by Thorn- 
dike. The results for two-place figures show the greater 
improvement with the greater ability, as noted in the work 
of Thorndike, and the earlier addition results; but this rela- 
tionship is again broken down in the harder task. The fatigue 
phenomena are irregularly affected by practise——a general 


5 Amer. Jour. Psychol, XXIII., 75-88. 
See page 46. 
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decrease being noted in the harder, and an increase in the 
easier experiment, as before. The paper deals with many 
other relationships in improvability, fatiguability and reten- 
tivity, though the treatment is. throughout a static rather than 
a dynamic one. 

The * method of equal groups,’ as developed by Winch, fur- 
nishes perhaps the most immediately promising line of research 
in the educational problems of fatigue. One such investiga- 
tion by this author, of some three years since,’ dealing with 
the value of evening school work, has already been described 
by the writer. A somewhat more extensive study is reported 
by Winch in 1911 concerning the degree to which school per- 
formance varies with the hour of the school day. The phase 
of the question considered was that of arithmetical problems. 
Equal groups having been arranged on the basis of prelim- 
inary tests, in which the conditions were the same for all sub- 
jects, final tests were made in which one group worked earlier 
in the school-day, the other later. Four series of experiments, 
with as many different classes, were carried out. The final 
tests are in both groups apt to be better than the preliminary 
ones (‘practise’), the general relations are expressed in the 
following figures: 


IMPROVEMENTS OVER PRELIMINARY TESTS 
Morning group Afternoon group 
Infants O approximately 
Girls . . 7.9% 


‘ 4.49% 


In general averages, the group which works in the morning 
is uniformly better than that which works in the afternoon; 
the differences are nowhere great, and they tend to decrease 
as more mature pupils are tested. Then, as suggested in 
Winch’s paper, other topics could be compared to see which 
lost the most from morning to afternoon, and least favorable 
times be given to subjects that would suffer least. It will be 
appreciated, of course, that these experiments are not so 
designed as to throw direct light on questions of the indi- 
vidual psychology of fatigue; but in their appropriateness for 
the solution of some concrete educational problems, they seem 
to constitute a rather effective rejoinder to the opponents of 
the ‘class experiment’ in this field. A problem correlative 
to the writer’s present results, and suggested by Winch’s 


Jour. Educ. Psychol. 1., 1910, 13-23, 83-100. 
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inquiry, is that of how a given state of fatigue may affect the 
ability to improve by practise; i. e., would Winch’s afternoon 
work have improved by practise as much as his morning work? 
While at least an equally important question with the present 
one, it is probably but just to add that it seems many times 
more arduous owing mainly to the apparent lack of correla- 
tion in the practise improvability of various mental functions, 
and the consequent difficulty of controlling the observations. 
This would be necessary if we are to discover how much the 
fatigue state had affected the individual’s capacity for prac- 
tise improvement. Nothing but the practise-curve tells what 
the practise curve will be, though an idea of the general rela- 
tion of the state of fatigue to practise improvability could, of 
course, be obtained from comparative practise experiments 
with fresh and fatigued subjects, in groups sufficiently large 
to offset the chance errors of selection. 

The experiments from which the present results are cal- 
culated have already been described. In the addition test they 
consist of five-minute records, scored for every minute, with 
ten subjects, five men and five women, through thirty experi- 
mental days. The subjects are the same for the number- 
checking test ; but there are considered only the results of the 
twenty days upon which five records were taken with each 
subject. The tapping test involves two subjects oniy, also 
for a practise extending over thirty days. 

For the purpose of the present computations, the records of 
the addition test were collected into six divisions, covering five 
days each. In each division, from days 1-5 to days 26-30, the 
averages for the first minute were calculated, then those for 
the second minute, etc. We have then for each subject six 
work-curves, each made up of the averages of performances 
on five successive days. The question is whether the work- 
curves of the first division show any characteristic deviation 
from the later ones, which have more practise behind them. 

The most salient feature of the work-curve is probably the 
endurance which it shows, 1. e., the extent to which subse- 
quent efficiency is maintained up to or beyond the point of 
initial efficiency. To illustrate this for the tapping test, we 
adopted the procedure of stating the ratio of the initial meas- 
ure to the average of those that immediately succeeded it. 
This measure was termed an ‘ index of fatigue,’ or f, though 
there now seems to be no special reason for giving it that name 
except that the work-curve in the tapping test happens to be 
normally dominated by fatigue phenomena. The measures 
should be more properly regarded as an ‘ index of endurance,’ 
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and is so considered in this paper, its previous denomination 
resulting from a one-sided outlook upon the processes in- 
volved. The measure then signifies the percentage which the 
average of the subsequent divisions of the work-curve is of 
the initial division. Jf it is above 100, it indicates a general 
increase in efficiency; if below 100, it indicates a general 
decrease. 

The answer which our material furnishes to the question of 
how practise affects endurance in the work-curve is thus pre- 
sented in a comparison of the /’s calculated from the curves at 
the different stages of practise. The complete table for the 
addition-test is shown in Table I. 

The results are presented separately for each subject, and 
calculated separately for the men and women. There is an 
unmistakable tendency for the f’s to rise, more marked in the 
women than the men, and in fact there is a regular rise in the 
general average. The f’s are, with one exception, below 100; 
and it is seen that it is the initial efficiency which is normally 
the greatest in these records of the addition-test. The f for 
days 1-5 is the lowest of all, except in subject VI, where the 
second equals it, and in subject X, where it somewhat sur- 
passes that for days 6-10. The general effect of practise upon 
endurance is therefore in this test a favorable one; that is, the 
subject does not lose so much by fatigue in the later stages of 
practise as in the earlier ones; or, to put the matter in another 
way, the initial division of the work-curve does not gain so 
much by practise as the subsequent ones do. 

The following suggestion may be made in interpretation. 
The susceptibility to practise gain should decrease as the 
amount of practise increases. The series of the later days 
should not therefore be subject to so much practise gain within 
the single experiment as the earlier. As a matter of fact, they 
show more gain. The indication would seem to be that an- 
other favorable influence is present, which differs from prac- 
tise in its ordinary conception, and whose effects are increased 
rather than lessened through continued practise. Such an 
influence we have already observed with the tapping test, in 
the ‘warming-up’ phenomena from series to series, much 
accentuated by practise. Here in the addition test, however, 
we seem to have a warming-up effect that is not dependent 
upon the pauses, as in the tapping test, but tends materially to 
counterbalance fatigue losses within each individual work- 
curve. We might conceive of it altogether in terms of in- 
creased immunity to fatigue, but for the fact that in single 
records the performance of the initial minute is occasionally 
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surpassed later, though uniformly enough to be evident in 
the average only in days 6-10 of subject V. 

While the general trend of the records is thus towards better 
endurance under practise, the various subjects differ obviously 
in the extent to which they show this trend, and in the extent 
of their endurance iiberhaupt. Independently of practise, the 
staying power in the function is distinctly superior in subjects 
III and V to what it is in subjects II and IV. While the 
average endurance in the men and women is practically equal 
(91.9, 92.5), there is a pronouncedly greater variation among 
the men. The mean variation of these general averages for 
each subject is 3.2 for the men; for the women, .9. If we 
consider the mean variations in the two groups of men and 
women subjects separately for each five-day period, we find 
them consistently smaller in the women, the average being 
3.3 for the men, for the women 2.0. This is a rather more 
marked difference than the similar one observed in the work- 
curve of the tapping test. But as was brought out in this 
previous paper,® it is uncertain that this relationship would 
be maintained in work-curves of longer duration. It may also 
be noted that the progressive improvement of endurance is 
somewhat more regular in the women than in the men. 

With the number-checking test the conditions are different. 
The work, which consists of executing in succession five of the 
number-checking blanks described by Woodworth and Wells,® 
is not continuous, but interrupted on account of the times 
necessary to substitute a fresh blank. The length of these 
pauses could not have varied greatly, though it was not so 
precisely controlled as it would have been had the experiments 
been undertaken with the present calculations in view. For 
reasons already mentioned, only twenty days, 1. e., four groups 
of five experiments each, are available in this experiment, and 
they do not represent the beginning of special practise in the 
test. When calculated in the same way as the addition test, 
the results appear as in Table II. 

The main differences between these figures and those of the 
addition test are that the /’s are, with one exception, well 
above 100, indicating increased efficiency over the initial work 
period, instead of decrease (in view of the pauses, we should 
probably expect it), and that there is little if any progressive 
alteration of this increase, with practise. Some individuals, 
as subjects VI and VII, show the same phenomena as were 
regularly observed in the addition test; but others, as I and 
IV, show rather the reverse of it. The salient fact is that the 


®* Amer. Jour. Psych. XX, 359. 
® Loc. cit. 24-29. 
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subsequent performances uniformly show marked improve- 
ment over the initial ones of the several experimental days. 
This improvement is more analogous to that noted as ‘ warm- 
ing up’ in the tapping test, but it is not regularly accentuated 
by practise. As there, the improvement is evanescent, being 
regularly lost from day to day; so that the best series may 
be some days’ practise ahead of the initial one. Kraepelin’s 
pupils might speak of Anregung or of marked Uebungsfahig- 
keit bei geringer Uebungsfestigkeit. The argument against its 
being in the nature of practise is that it should then become 
less marked with increasing practise, which it shows no general 
tendency to do. It is rather a process which repeats itself 
de novo from day to day, on the basis of the true practise gain. 

But while there is slight progressive change of the endur- 
ance in this test, made in this manner, there is marked indi- 
vidual variation in the extent to which different subjects mani- 
fest the ‘ warming up’ effect. As before, there is not much 
difference between the men and the women subjects, as groups ; 
but the extremes are in each case found in the records of the 
men. The f’s of the subjects could be arranged in a fairly 
reliable order, which, it may bé remarked, would differ rather 
widely from that in the addition test above. This would indi- 
cate that Anregbarkeit is not a general property of the indi- 
vidual, but might be great in one function and small in an- 
other, as was previously found to be the case with suscepti- 
bility to practise improvement. 

For an applied psychology, at least, the interest of such data 
does not end with showing the presence or absence of a ten- 
dency that is pervasive. A measure of central tendency is of 
at least equal significance as a fixed point by which to measure 
the relative distances of individual variations from it and from 
each other. If, in respect to the effect of practise on the 
work-curve, some persons show one tendency and some an 
opposite tendency, it is clear that no universal rule for the 
effect of practise on the work-curve can be laid down; but it 
is also necessary to know whether the presence of one ten- 
dency or another, in definite degree, is a fundamental property 
of the individual. Different persons may vary widely about 
their group average; but if their differences are character- 
istic, they are much more important psychologically than a 
central tendency which may be fairly reliable for the group, 
but about which the same individual may vary now in one 
direction, now in another. Indeed, the greater the mean varia- 
tion of a group average, the greater the possibility of genuine 
and significant individual differences about it. 
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That such individual differences exist in the present results 
has already been mentioned; ¢. g., the inferior endurance of 
II and IV in the addition test, and the superior gains of III 
and IV in the number-checking test. Given such differences, 
it remains to be seen whether this is the limit of their signifi- 
cance. It is a general experience of experimental psychology 
that the interpretation of its present tests is confined rather 
closely to the special function of each test itself. There is 
little in the present results te change this view. The favorable 
positions in the addition test do not correspond well with those 
in the number-checking test. In the addition test, the Pearson 
coefficient of the gross efficiency for days 1-5 and the endur- 
ance of those days, is +.28, and even this relationship disap- 
pears in days 26-30, where it becomes .o2. The number- 
checking test shows no significant relationship between gross 
efficiency and response to the conditions of Anregung. These 
results therefore confirm the results of previous investigations 
of the subject, not only that the proper study of the work- 
curve is the work-curve; but also such a work-curve as shall 
approximate in the closest possible way to the conditions under 
which the more vital activities of the subjects take place. 

Another paper has presented in detail the effects of practise 
on the work-curve in the tapping test. They need be summar- 
ized only for comparative purposes here. In the main question, 
the results of the two subjects disagreed, subject I showing 
poorer endurance under practise, subject II better endurance. 
The practise improvement in this function is but a small frac- 
tion of that in the tests described above. These experiments 
thus afforded no reason to suppose a general effect of practise 
on the form of the single work curve, in the sense of that in 
the addition test. On the other hand, distinct evidence ap- 
peared in both subjects that practise improved the effect of 
the pauses, and that the principal way in which it improved 
them was by giving immunity to fatigue loss. This would 
again argue for a separation of the gains of Anregung and of 
Uebung. In all experiments we seem to see some kind of 
favorable influence on the work-curve,—be it one of the im- 
munizing it to fatigue, or raising its general level,—whose 
effect is but exceptionally lessened by daily practise within 
ordinary limits, being, on the contrary, rather increased by 
it. It would seem then that we might best bring together cer- 
tain favorable effects of practise on the form of the work- 
curve under the conception of an increased response to Anre- 
gung, recognizing, however, that this response may show 
itself (1) in better endurance in the single work-curve (the 
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addition test) ; (2) in an increasingly favorable effect of the 
pause (the tapping test). In the number-checking test, this 
effect does not seem to be general; the phenomena of warm- 
ing up are present, but are slightly and variously affected, in 
some persons favorably, in some otherwise, under the influence 
of practise. 
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PARAMNESIA IN DAILY LIFE 


By Tueopate L. SmitH 


The word paramnesia as it occurs in this paper is used 
in its broader meaning and is applied not only to the phenome- 
non of apparent familiarity with something previously 
unknown, the déja vu of the French to which it is sometimes 
restricted, but to the whole group of errors or illusions of 
memory as usually distinguished from amnesias, but which 
I believe can be shown to involve an element of amnesia upon 
which the falsity depends. Some years ago, in consequence of 
a personal experience, my interest was aroused in these 
phenomena as they occur in normal individuals; and I have 
since then, as opportunity occurred, recorded cases of which 
I was able to obtain a more or less complete analysis. The 
material thus accumulated now amounts to about forty-five 
cases, which fall into three groups or types which are explic- 
able in accordance with the psychological laws of memory. 

Memory images as distinguished from those of the 
imagination are characterized by a conscious reference to the 
past, however dim and vague this may be; and if this is lost, 
it becomes impossible to distinguish between the two,—a fact 
which is sometimes of considerable importance in the explana- 
tion of plagiarisms which may, from this cause, be absolutely 
unconscious and thus quite innocent of any intentional decep- 
tion. Helen Keller’s well-known unconscious plagiarism at 
the age of twelve, which caused her so much unjust suffering, 
furnishes an excellent example of such a case in which the 
associations with the past having been lost, a story written by 
Miss Canby was reproduced as her own. The circumstances 
were as follows: The autumn after Helen had first learned 
to speak, she spent summer and fall at the summer home of 
her family in Alabama and Miss Sullivan described to her, in 
her usual vivid fashion, the beauties of the autumn foliage. 
Helen wrote a little story called “ The Frost King” which 
she sent to Dr. Anagnos as a birthday present. The story 
was a remarkable production for any twelve-year-old child; 
and for a blind child, a marvel, abounding as it did in vivid 
descriptions of color. Dr. Anagnos was greatly pleased with 
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it and published it in “The Mentor.” A few weeks later this 
story was discovered to be an almost verbatim reproduction 
of a story written years before by Margaret T. Canby and 
published in a book called “ Birdie and His Friends.” Miss 
Sullivan had never seen this book and Helen, though finally 
convinced that she did not originate the story, could recall 
absolutely nothing of the way it had come to her. So far 
as she was concerned, the story, in spite of all her painful 
efforts to recall the circumstances by which it had come into 
her mind, still seemed to be her own creation. The explana- 
tion was finally found in the fact that four years before, 
Helen and Miss Sullivan had spent the summer at Brewster 
with a friend, Mrs. Hopkins, who possessed a copy of Miss 
Canby’s book and who probably, though she could not defi- 
nitely recall doing so, read it to Helen during Miss Sullivan’s 
absence on a vacation. Helen had at that time been under 
Miss Sullivan’s instruction scarcely a year and a half and 
had learned her first word after Miss Sullivan’s arrival. The 
story was read to her by the only means of communication 
then possible, by spelling the words into her hand. It could 
have conveyed little or no meaning to her mind, but the 
spelling of strange words probably amused and interested her. 
It is little wonder that, when four years later the words came 
so readily to her pen, all previous associations with them 
should have been lost and they should seem her own. Many 
years later Miss Keller wrote, “It is certain that I cannot 
always distinguish my own thoughts from those I read, be- 
cause what I read becomes the very substance and texture of 
my mind.” Though it is natural that localizing associations 
should be more readily confused in the absence of visual and 
auditory sensations, this confusion is, in varying degrees, a 
common phenomenon of memory. An instance in which this 
confusion appears in reversed form is illustrated by the 
experience of a very bright woman who during a discussion 
on literary topics quoted a very apt passage from Shairp, 
the English critic, which she had read a day or two previously. 
In looking up this quotation, however, she found somewhat 
to her confusion that it was non-existent, being, in fact, her 
own commentary upon a passage which she had read in 
Shairp. 

The attribution of quotations or ideas to wrong sources is 
so common as to need no illustration; and the feeling of 
certainty attached to these distorted memories is often 
exceedingly strong so that a rummage through the entire 
works of an author may fail to convince the subject that he 
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has not somehow overlooked the passage sought. Misquota- 
tions, also, in which perhaps the idea of the author is altered 
or even completely reversed, may be accompanied by this 
same feeling of certainty as to the correctness of the version 
given. 

In every complete normal memory three elements may be 
distinguished: (1) a past experience belonging to me; (2) 
belonging to me in a particular manner, i.e., as something 
which has originated through sense-experiences or as a mental 
activity of which the concomitants are reproduced with more 
or less fullness; (3) the experience is located in past time 
with more or less definiteness. In paramnesia, the illusion or 
distortion may be due to the impairment of any of these three 
elements. It may consist in the transference of another’s 
experience to oneself or vice versa; in the addition of false 
concomitants or imaginary additions to actual events; in the 
dropping out of some necessary concomitant; in a confusion 
of mental and sensory experiences; in an apparent recogni- 
tion of objects really seen for the first time; or in a false 
localization in time. Paramnesias have until very recently 
been chiefly studied in connection with hysteria or insanity 
where the striking and exaggerated forms occur, and discus- 
sions of the subject are to be found chiefly in the literature of 
psychiatry. Yet of the incipient and less exaggerated types, 
the daily experience of normal individuals furnishes abundant 
examples. Indeed so common are they that we rarely think 
of them as connected with the paramnesia of the psychi- 
atrists. But let anyone undertake to describe some trifling 
event which occurred two or three weeks ago, and he will 
find the incipient prototypes of some of the gravest diseases 
of memory, though in themselves quite devoid of abnormal- 
ity. He will probably have a feeling of uncertainty as to the 
exact date of the occurrence; or if he thinks he remembers 
it with certainty he is quite likely to find himself mistaken. 
If he gives up the attempt to locate it exactly and refers it 
to last week or the week before, his confidence in even that 
degree of accuracy may prove to be misplaced. Some details 
will have dropped out, others will be slightly distorted, and 
very probably some which belong in other connections may 
be added. Sometimes we have a dim consciousness of these 
inaccuracies and perhaps even say, ‘if I remember rightly’ 
or ‘if my memory does not deceive me;’ at other times, we 
are so sure of our accuracy that objective proof is needful to 
convince us of our error. 

Nor is this inaccuracy confined to experiences located rela- 
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tively far back in time. The same tendencies appear in incipi- 
ent form in laboratory and Aussage experiments, where the 
recall follows immediately upon the experience. In Dr. 
Kakise’s experiments, the number of repetitions necessary to 
reproduce a Japanese character by drawing, was, in some 
instances, perceptibly increased by a false memory due to 
the distortion of the true image through an association of 
similarity. In one case, this was so marked that sixteen suc- 
cessive exposures of the Japanese character were necessary 
before the false image was finally set aside and the figure cor- 
rectly reproduced. In Aussage experiments, it has repeat- 
edly been shown that in describing a picture immediately after 
it has been seen, objects not contained in the picture are 
given, the position and number of objects are altered and 
colors are falsely named. These falsifications are consider- 
ably increased through unconscious suggestions received from 
questions. For instance, in the demonstration of his method 
given by Prof. Stern at the Conference held at Clark Uni- 
versity in the fall of 1909, the subject of the experiment when 
asked if there was anything else against the wall, in addition 
to what had already been described said: “ Yes, there was a 
cupboard.” And when asked its color he answered ‘ brown;’ 
when questioned as to whether the table had a cover on it 
he answered ‘yes;’ and when asked to describe its color, 
affirmed that it was white. Neither cupboard nor table cover 
was represented in the picture. In the Aussage literature, 
now of considerable extent, and in that of experimental psy- 
chology, may be found the germs of every type of param- 
nesia. Even in experiments with very simple material, the 
addition or distortion of visual elements, the transference of 
letters or syllables belonging in one series to another, wrong 
localization within the series and even the feeling of ‘seen 
before’ (identifying paramnesia) attached to a letter or 
syllable seen for the first time are all typical errors. In 
Abramowski’s experimental investigation of the illusions of 
memory, special attention was given to the study of identify- 
ing paramnesia which was artificially produced under labor- 
atory conditions. In these experiments words in a series seen 
with distracted attention and immediately repeated under con- 
ditions of normal attention were invariably referred to a 
preceding series in which they had not occurred. 

This particular form of paramnesia or double memory in 
which a new experience is accompanied by a feeling of having 
been experienced before is, in its slighter forms, very common 
among normal individuals. Kraepelin even went so far in 
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one of his earlier works as to classify it as belonging almost 
exclusively to normal individuals; but later in the seventh 
edition of his Lehrbuch der Psychiatrie evidently came to a 
different conclusion, for he there says that “this sometimes 
occurs transiently in normal life; but in disease may last for 
months and is particularly characteristic of epilepsy. Hallu- 
cinations of memory also occur in paresis, in paranoid 
dementia and in maniacal forms of manic-depressive insanity.” 
Ribot speaks of the déja vu as rare and this may perhaps be 
true of the more extreme cases which partake of the nature 
of an hallucination; for I have been able to obtain, at first 
hand, but two analysable cases and in only one of these was 
the analysis, which is here given, fairly complete. 

On entering a certain room in the Albrechtsburg at 
Meissen, which contained a painting of the abduction of the 
two sons of Kurfurst Friedrich the Gentle (1455) by Kunz 
von Kaufen, W. was vividly conscious of having been in that 
room before and of having seen the painting; there was, 
moreover, a recall of emotions aroused by the experience, 
which were stronger than were warranted by the present situ- 
ation. As this particular castle had not been visited before 
and as the painting was of comparatively recent date, being 
contemporaneous with a restoration of the castle within 
recent years, any real memory of either the castle or painting 
was excluded. As, however, the story of the picture was 
familiar and other old German castles had been seen in child- 
hood, it seemed possible that the illusory recognition might 
be due to elements of similarity from these sources. The 
true explanation, however, was stumbled upon nearly two 
years later and proved to be an old illustrated edition of 
historical tales for children, in which the story of the abduc- 
tion of the princes occurred and which contained a picture of 
the scene as taking place in an old castle of which the outlines 
bore a crude resemblance to the room in the Albrechtsburg. 
The vividness of the false recognition was probably due in 
this case to the recrudescence of the emotional reactions 
produced in childhood by the story, as this again occurred on 
seeing the picture in the old book, and was a genuine associ- 
ative memory. A very similar case is given by Hawthorne, 
in which the explanation so closely coincides with the one 
above given that it is quoted in full: “Stanton Harcourt 
near Oxford has still in a state of good preservation certain 
portions of the old castle, among them two venerable towers. 
One of these towers in its entire capacity, from height to 
depth, constituted the kitchen of the ancient castle, and is 
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still used for domestic purposes, although it has not and never 
had, a chimney: or rather we might say, it is in itself one vast 
chimney, with a hearth of thirty feet square, and a flue and 
aperture of the same size. There are two huge fire places 
within and the interior walls of the tower are blackened with 
the smoke that for centuries used to gush forth from them, 
seeking an exit through some wide air holes in the conical roof, 
full seventy feet above. These lofty openings were capable 
of being so arranged with reference to the wind, that the cooks 
are said to have been seldom troubled by the smoke... . 
Now, the place being without a parallel in England and there- 
fore necessarily beyond the experience of an American, it 
is somewhat remarkable that while we stood gazing at this 
kitchen, I was haunted and perplexed by an idea that some- 
where or other I had seen just this strange spectacle before. 
The height, the blackness the dismal void before my eyes, 
seemed as familiar as the decorous neatness of my grand- 
mother’s kitchen; only my unaccountable memory of the 
scene was lighted up, with an image of lurid fires blazing all 
round the dim interior circuit of the tower. I had never 
before had so pertinacious an attack, as I could not but sup- 
pose it, of that odd state of mind wherein we fitfully and 
” teasingly remember some previous scene or incident, of which 
the one now passing appears to be but the echo and reduplica- 
tion. Though the explanation of the mystery did not for 
some time occur to me, I may as well conclude the matter 
here. In a letter of Pope’s, addressed to the Duke of Buck- 
ingham, there is an account of Stanton Harcourt (as I now 
find, although the name is not mentioned) where he resided 
while translating a part of the Iliad. It is one of the admir- 
able pieces of description in the language .... and among 
other rooms, most of which have since crumbled down and 
disappeared, he dashes off the grim aspect of this kitchen— 
which, moreover, he peoples with witches, engaging Satan 
himself as head cook, who stirs the infernal caldrons that 
seethe and bubble over the fires. This letter and others rela- 
tive to his abode here were very familiar to my earlier read- 
ing, and remaining still fresh at the bottom of my memory, 
caused the weird and ghostly sensation that came over me on 
beholding the real spectacle that had formerly been made so 
vivid to my imagination.” 

The phase of identifying paramnesia seems to have received 
more attention from psychologists than other forms of false 
memories and there are three chief theories, with some 
variants, which seek to explain the feeling of a previous 
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experience. The oldest is that of Anjel (1877) who explains 
the illusion as resulting from a double perception of the same 
object due to a larger interval than usual between sensation 
and perception, which are ordinarily so closely associated that 
they cannot be distinguished. For some reason, the mind has 
not organized and localized the sensations as soon as produced 
and consequently when this is accomplished the result appears 
already known and produces the illusion. The influence of 
fatigue furnishes one of the strongest supports for this 
argument. Lalande (1893) also holds the view of a double 
representation of the same image, but gives a somewhat differ- 
ent explanation of its mechanism, believing the double image 
due to an unusual acceleration of mental activity and the 
concentration of attention on the second image. The labora- 
tory experiments of Abramowski, previously mentioned, 
support this latter view. Lapie (1893) and Bourdon (1894) 
maintain that the illusion results from the presence of certain 
similar or analogous elements in the situation to some pre- 
vious and forgotten experience, and with this hypothesis my 
own cases are in accord. According to Kindberg the illusion 
of memory results from the feeling of active attention and 
appears in states of disintegration of the mental synthesis, in 
states of inattention, when we are conscious of the relaxation 
and inattention. In this case the normal feeling of effort 
in assimilation is absent and this gives the feeling of some- 
thing already known. It is quite possible that all three 
theories may be correct, as they are not necessarily contra- 
dictory and the conditions of the phenomenon are so varied, 
that it may well be that the different hypotheses are all 
applicable under diverse circumstances. That fatigue is fre- 
quently, if not always, a factor in the occurrence not only 
in this, but in other types of paramnesia, there is considerable 
evidence. 

Dugas reports an interesting case of false memory in a 
Professor X. who received a letter from a friend apprising 
him of a visit in a few days. On the day that his friend was 
expected, he asked his mother with whom he lived a question 
in regard to her preparation for the guest to arrive that 
evening, greatly to her surprise, as it was the first time she 
had heard of the impending visit. X. insisted that he had 
told her at the table on a certain day and named those present 
at the time, and it required the evidence of the supposed 
witnesses to convince him that his memory and not his 
mother’s was at fault. In the same month (the last of the 
academic year) he twice demanded of his pupils written 
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exercises that he believed that he had assigned. His memory 
was very distinct as to the circumstances and as before it 
required irrefutable evidence to convince him of his error. 
Dugas thinks that these paramnesias were due to fatigue and 
explains them by the fact that since nervous fatigue tends 
to produce enfeeblement of the attention and the psychic 
states of sensation and memory differ less in matter than in 
the manner in which the mind envisages them, the distinction 
between them became obliterated, and with the weakening of 
the attention a situation mentally rehearsed was mistaken 
for its actual occurrence. But any distraction of attention, 
even when no special conditions of fatigue exist, may produce 
a similar result and cases of this type are of everyday occur- 
rence. The following example is typical. A _ student 
remembered leaving his notebook under his seat in the lecture 
room but failed to find it there next morning. Later, he 
found it in his locker in the dressing room and then recalled 
that after having left it under the seat, it had occurred to 
him that it would be safer in his locker and he had placed it 
there, but being occupied with other things had completely 
forgotten the circumstance and had felt very positive that he 
had left the notebook in the lecture room. 

Localization in time is one of the most uncertain elements 
in memory and unless fixed by external corroborative evi- 
dence has as almost its sole criterion the vividness with which 
the image presents itself to consciousness. In a general way, 
it is true that the clearness of an image tends to decrease 
in proportion as the experience recedes in time; but the 
very fact that we unconsciously apply this rule, leads to 
many illusions. Sometimes events far back in the past recur 
with vividness and there is then a tendency to refer them to 
a nearer date. There is, as it were, a foreshortening of time. 
In a similar way, events of childhood tend to become magni- 
fied because of their vividness. It is a familiar fact that 
revisiting the scenes of childhood is apt to be a disappointing 
experience, the hills are so much lower and the houses and 
trees so much smaller than we remembered them. But dis- 
placement in time frequently occurs in recent events as well 
as in more remote experiences as is illustrated in the following 
example. 

A little girl of about five years who attended kindergarten 
regularly was presented with a muff which became one of 
her most prized possessions. One day, a few weeks after she 
had come into possession of this muff, she came to her 
teacher at the close of the session in great distress; her muff 
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was missing. She remembered exactly where she had put it 
in the morning on a shelf and not only gave all the circum- 
stances with great detail but her statements were corroborated 
by another little girl who had seen her place the muff on the 
shelf. Search, however, and questioning of the janitor and 
children failed to reveal its whereabouts. Two days later 
a confectioner in the neighborhood sent to inquire if any of 
the kindergarten children had lost a muff as one of small 
size had been left in his shop two mornings previously. It 
proved to be the lost muff. In this case neither of the chil- 
dren had any idea of telling an untruth and, in fact, the 
details in regard to the muff were perfectly accurate, only 
they had happened on the day previous to that on which the 
muff was lost and probably on other days as well, so that 
the memory of the habitual occurrence had proved stronger 
than the memory of an omission of it on a certain day. 

This form of paramnesia though very common among chil- 
dren in whom the time-sense is characteristically weak, is not 
at all uncommon among adults and sometimes plays an 
important part in the testimony of witnesses. In the trial of 
Lizzie Borden (a famous murder case which occurred some 
years ago) the evidence really turned on whether the accused 
wore a particular dress, which was afterwards burned, on 
the morning of the murder. A group of people at a summer 
hotel, who sat at the same table, in discussing the validity of 
the evidence, tried the experiment of having each one state 
what dresses the other members of the party had worn at 
breakfast. The errors were so numerous that it was unani- 
mously decided that any evidence on such a point given 
several weeks after the event would be utterly unreliable; 
and yet the descriptions of the costumes belonging to each 
person were in the main correct though in a number of cases 
not worn on that particular morning. This inference has 
since been abundantly verified in the Aussage experiments of 
Stern, who concludes that “statements subsequent to the 
event, in regard to the external appearance of persons, 
especially in regard to the color of the hair, form of the 
beard, clothing and its color, have in general no trustworthi- 
ness unless the attention has been especially directed to these 
points at the time of the original perception.” 

The following case, which at first sight appeared to be 
completely hallucinatory and to rest upon no foundation in 
external reality, proved later to be an amnesia in which the 
dropping out of one link in a chain of impressions gave an 
apparent falsity to the whole, and is probably typical of a 
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whole class of cases. On the day after a reception at which 
about a hundred people were present, B. expressed her regret 
at not having been able to speak to a lady whom she had no- 
ticed to be present, and whom she had not seen for some time. 
She was surprised by the statement that the lady in question 
had not been present. This she considered a mistake; and as 
her memory of having seen her was perfectly clear, proceeded 
to describe in detail exactly how the lady was dressed, in 
what part of the room she was standing, with whom she was 
conversing, the circumstances that had prevented the meeting 
and the succeeding disappointment at finding that she had 
left before this had taken place. It was finally objectively 
proved to her that the lady in question could not have been 
present as she was not in the city. For several days the 
subject of the apparent hallucination was quite disturbed, as 
the apparent memory including her feeling of pleasure at 
seeing an old acquaintance remained vivid, and only after 
considerable hard work in going over and over the details of 
the afternoon was the explanation found. It proved to be 
the loss of an impression which was not only a fleeting one 
but immediately followed by a distraction which involved 
some emotional excitement. When half way across the room 
to greet the supposed acquaintance, she had been stopped and 
called aside to take part in a rather exciting discussion. At 
this moment she had perceived that she had made a mistake 
in the identity of the person, but this impression was so 
transitory as to be completely obliterated by the subsequent 
occurrence, thus leaving an apparently false memory, which 
on analysis reduced to a simple amnesia of one link in the 
chain of original impressions. 

The transference of experiences belonging to another to 
oneself is curiously illustrated in the following case of a 
young lady in the early twenties, who, in discussing early 
memories, affirmed that she remembered with perfect dis- 
tinctness an accident which happened at her first weighing, 
when her age was still counted by hours. She remembered 
the carpet and furniture in the room and even the colors of 
the impromptu weighing cradle made by knotting the four 
corners of a small table cover and, most distinctly of all, 
the sensation of falling and losing breath when one of the 
knots slipped. As investigation was possible, it was learned 
that the story was correct in every detail except that the 
accident had happened in the case of her elder sister and 
consequently two years before she was born. Her good faith 
was undoubted and the memory remained, as far as her own 
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introspection was concerned, quite as distinct a part of her 
mental life as any actual occurrence. The memory of the 
room and of the pattern of the table cover used in weighing 
were probably genuine memories as she and her sister were 
both born in the same house, had remained there until she 
was nearly four years old and the nursery had not been 
changed. In all probability, she had heard the story of the 
accident told when she was of an age to be impressed and 
excited by it, and very likely the catching of breath and feeling 
of disturbance in circulation were actual memories only dis- 
placed in time and slightly distorted in association. A similar 
case of distorted association has recently been related to me 
by a member of the University who remembers lying on a 
pillow and being looked at at a very early age, when, in fact, 
he was not the observed but the observer, being at the time 
about four years of age. This reference of the experience 
of another to the self or vice versa is a common phenomenon 
of delirium, and of some types of hysteria and insanity; e. g., 
a patient in the delirium of fever repeatedly expressed pity 
for another and perfectly healthy person because he had such 
a terrible pain in his head. In another case, a patient personi- 
fied her hands, which were swollen and painful, as two little 
white kittens who were suffering, and complained that the 
doctor would do nothing to help them. Historical instances 
of torture or descriptions of suffering are in delirium not 
only transferred as personal experiences but are afterwards 
remembered as such, exactly as in the case of unpleasant 
dreams, the knowledge that the experience was a delusion 
and of a purely mental character making no difference in the 
sense of reality accompanying the memory. The delusions 
of paranoiacs are often of precisely this character, the psy- 
chological difference between the memory of a vivid dream 
or of a fever delirium in normal individuals and the system- 
atized delusions of a paranoiac lying in the fact that in the 
former case the experiences are recognized as purely mental 
while in the latter this recognition is wanting. In some inter- 
esting autobiographical material written down by a paranoiac 
and published in an early volume of the American Journal of 
Psychology, the equal ascription of reality to external and 
purely mental experiences is very noticeable. 

I cite one more example, which is of special interest 
because, while like others, the paramnesia consists in an 
amnesia at one or two points, the memory image was unusually 
clear in outline and even the errors are due to suggestion 
from submerged associations. In a course of lectures dealing 
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with psycho-analysis, a professor of psychology gave, among 
the clinical cases described in Freudian literature, the follow- 
ing. A young girl named Recha was, during her father’s 
absence from home, saved from a burning house by a young 
man wearing a white cloak. The rescuer had been seen for 
a few days afterwards walking under an avenue of trees 
near by, but had then disappeared. On the father’s return 
he finds his daughter the victim of a delusion that she had 
been saved from the flames by her guardian angel, by whose 
image her mind is completely possessed and with whom she 
is really in love in an earthly fashion. Her cure is effected 
by convincing her that her rescuer’s disappearance is due to 
illness, as he is found by her father in a wretched condition, 
and that he is no angel but a man of depraved character and 
quite unworthy of her affection. Those familiar with Les- 
ing’s “ Nathan der Weise,” will recognize that this supposed 
Freudian case is the heroine of that drama and that the story 
is reproduced with great fidelity to the original save in the 
finale. The occurrence of a product of literary genius more 
than a century old among the clinical cases of a very modern 
school of therapy is in itself of psychological interest and the 
explanation can be traced with tolerable accuracy. Thirty- 
five years before the professor had taught the drama as part 
of a German course but had not read it since. This interval, 
filled with an unusually active mental life and teaching, had 
quite obliterated the associations, but had left the outline of 
the story intact except for the details of the cure. As an 
example of hysterical delusion cured by psychic means, the 
case is an excellent one and as the recrudescence was vivid, 
it merely followed the usual psychological law in being 
referred to a recent date and thus logically classified 
among the Freudian cases recently studied, though the pro- 
fessor sought it in vain among his references. The changes in 
the outcome are particularly interesting as they can be traced 
to the material of the drama itself. In the drama, Recha’s 
cure is effected by proving to her that her rescuer is not only 
a real person but her brother, as she is not Nathan’s own 
child but has been adopted by him in infancy, although she 
is ignorant of the fact. The suggestion that his disappearance 
has been caused by illness and that he may be in want and 
suffering is, however, made by Nathan, who reproaches Deja, 
the nurse, for her lack of zeal in seeking Recha’s rescuer, 
saying, “‘ Friendless and penniless, he may be lying without 
the means to purchase aid.” The erroneous interpretation 


qj 
4 
ag 
ik 
} 
7 
f 
3 
4 
i 
3 
} 


64 SMITH 


of his character as given by the professor also contains a 
partial memory, because when approached by Recha’s grate- 
ful nurse and companion in the days immediately following 
the rescue of Recha, he simulates an indifference which he 
does not feel, and repulses her with rudeness and insults, 
because being bound by his vows as a templar he really fears 
to see Recha again. 

As the last link in the chain of clear and submerged 
memories which caused the story to be transformed into a 
clinical case is the fact that Lessing himself puts into 
Nathan’s mouth the psychological analysis of Recha’s malady 
as well as the suggestion that her cure can be brought about 
only by psychic means. He recognizes that the strife between 
wounded feeling due to the rude repulse of the nurse’s efforts 
to induce her rescuer to receive Recha’s thanks and her strong 
feeling of gratitude and attraction toward him has produced 
a mental illusion which may become permanent unless over- 
come by convincing her of his earthly existence. And this 
does, in fact, lead to the happy issue of the drama. All this 
is so entirely in accord with the Freudian theory of a psychic 
trauma as the cause of hysteria that the case fits quite natur- 
ally into the modern setting of psycho-analysis. Moreover, 
since mental imagery, as shown by experimental studies, tends 
to change in the direction of the customary and habitual, the 
substitution of the train of associations then occupying the 
professor’s mind for the original connections was entirely in 
accord with the law of habit. 

From the analysis of the foregoing cases it appears that 
paramnesia is reducible to a partial amnesia of the associative 
processes, in consequence of which the memory image is 
distorted and appears false. 

The amnesia may consist in the dropping out of one or 
more impressions, as a result of weakened or distracted atten- 
tion during the original experience, or in the loss of time 
and place associations. In the latter case, there may result 
a confusion between objective and subjective conditions, or 
the memory images thus detached may form a part of new 
series of mental processes without recognition of their repro- 
ductive character. 

Paramnesia is thus not in itself an abnormal mental pro- 
cess, since it results from the weakening and blurring which 
are characteristic phenomena of memory images, but may 
exhibit all gradations from the slight deviations, which occur 
in varying degree in all normal reproductive processes, to 
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extreme cases where the missing associative links and result- 
ing confusion of subjective and objective experiences may 
completely distort the whole mental activity. 
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A COMPARISON BETWEEN EXPERIMENTAL DATA 
AND CLINICAL RESULTS IN MANIC- 
DEPRESSIVE INSANITY? 


By Epwarp K. Strone, Jr., Columbia University 


The purpose of this investigation was to determine to what 
extent the different phases of manic-depressive insanity might 
be demonstrated experimentally. Five different tests were 
used upon eleven different female subjects. The original 
intention was to test each subject while in the abnormal condi- 
tion and then again later when she was normal. Circum- 
stances prevented this being carried out except with two of 
the subjects. But three of the subjects were also tested a 
second time when there had been a change in their condition. 

We have then sixteen different sets of data from eleven 
different patients. 


The report will be subdivided as follows: 
I. Clinical Descriptions of the Eleven Patients. 
II. Results from the Five Tests. 
III. Relationship between the Clinical Descriptions and the 
Experimental Results. 


I. CLINICAL DESCRIPTION OF THE MANIC-DE- 
PRESSIVE PATIENTS 


The eleven subjects were all patients in the clinical service 
of the Psychiatric Institute on Ward’s Island, New York 
City. Since some of them were tested when in different 
pathological conditions, it is necessary to consider them under 
more than one head. Pr., for instance, was tested three 
times; and the results of the three tests will be referred to as 


*In making this study I am greatly indebted to Dr. F. L. Wells, 
now at McLean Hospital, Waverly, Mass., and to Dr. August Hoch, 
Director of the Psychiatric Institute of the New York State Hospitals. 
It was under the former’s direction that the tests were planned and 
commenced. The latter has supplied the clinical descriptions, without 
which little of value could have been obtained. I wish aiso to express 
here my appreciation of the help accorded me in the Hospital Ward 
by Dr. - e Campbell, now of the Bloomingdale Hospital, White 

ains, N. Y. 
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Pr.I, Pr.II, and Pr.III. Pr.I and Pr.II are recorded under 
the heading of normal because the patient was practically 
normal at the time of the first test, and she was about to be 
discharged at the time of the second test. She had another 
attack of depression shortly afterwards; and after her re- 
admission to the hospital she was tested for the third time. 
This test is recorded under the heading of depression. 

We have then the following groups: 

Normal: Pr.I, Pr.II, Po.III. 

Depression: 1. Retarded primarily: Hi. 

2. Depressed, primarily: Pr.III, Ha., Bu. 

Manic: Fr.I, Fr.II, Wa., Sh., Wi., Po.I, Po.II, Re. 

Depression (suggesting dementia praecox): Go. 

The following are the clinical descriptions of the patients : 


Mrs. L. Hi. Age 43. Manic-depressive insanity. 

First attack seven months after death of husband. Rather 
slow, sometimes particularly with initial retardation; uneasy 
with feeling of impending trouble. Has difficulty in mental 
application. Sometimes, however, though the expression does 
not change from that of worry, she says she feels all right. 

April 14. Rather slow at first part of interviews, some- 
what anxious at times. 


Miss M. Pr. Age 55. Recurrent Depression (Manic-depres- 
sive insanity). 

Has had seven previous attacks of depression, all since 
menopause. Attacks are characterized by inability to work or 
plan; by feeling of depression and dullness in head; by mani- 
festations of emotional depression at times not very marked, 
at others more so. Occasionally she is even somewhat 
agitated. 

Feb. 24. Practically no symptoms. 

March 10. Practically no symptoms. Discharged from 
hospital on March 12. 

May 19. Depressed. Records of both May 12 and June 7 
speak of depression and inadequacy. 


Mrs. T. Ha. Age 32. Recurrent depression. 

When 22 had attack similar to the present one. Present 
attack characterized essentially by a feeling of loss of affection 
and a numb and dead feeling in the body. Chafes under this 
and is rather inclined to talk about it. But often exhibits 
natural behavior without essential change in the condition. 
Capable of a fair amount of occupation, and not at all slow 
in working. Condition quite stable. 
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Mrs. H. Bu. Age 47. Recurrent depression. 

One attack when 30. Present attack has lasted with varia- 
tions, and even short intermissions, for three years. At first 
she was dull, agitated, slow, later the attack was character- 
ized by a feeling that she could take no interest, had not 
the same affection for her family, not the same strength for 
working, was not so ambitious. She complained of feeling 
as if the nerves were dead, of the head feeling as if the 
brain were dead, and the body as if there were “ no insides.” 
But the outside world seemed unchanged. The condition was 
quite stable for a considerable period during which the tests 
were made. 


Mrs. E, Fr. Age 38. Allied to manic-depressive insanity 
(maniac attack). 

An emotional personality. A rather prolonged quarrel with 
her husband ended in this attack in which it is difficult to see 
the transition from the emotional upset to the pathological 
condition. Has shown herself, while here, easily stirred up 
when talking about her troubles and then sometimes rather 
rambling and even given to making occasional sound associa- 
tions. Has made frequent statements that the nurses and 
patients called her names and threatened her and occasional 
accusations that the nurses wanted to choke her. All this is 
said with angry and complaining tones. Toward doctors 
rather coquettish and a little elated, a state of mind never 
shown otherwise. 

Feb. 10. No hallucinations, but essentially somewhat 
unstable emotionally. 

April 28. Less quiet than on Feb. 10. More easily stirred 
up, getting quite angry and breaking glass. 


Miss M.C. Wa. Age 68. Manic-depressive insanity (manic). 
Has had attacks for thirty years, eight in all. Admitted 
to hospital March 23. In her manic state she shows talkative- 
ness and flight of ideas. She often shows more anger than 
elation. 
April 7. Condition as above. 


Mrs. M. Sh. Age 43. Manic-depressive insanity (manic). 

Has had five former attacks, first, when twenty-nine, second, 
when thirty-one, third, when thirty-six, fourth, when thirty- 
nine, fifth, when forty-one. All manic, some preceded by 
depression. Exhibits typical manic-depressive excitement of 
mild type with some overactivity. Elation and flight of ideas 
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are present. At the time of the test the condition was quite 
moderate though there was an evident tendency to drift a 
little in talking. 


Miss R. Wi. Age 17. Allied to manic-depressive insanity 
(circular type). 

When fifteen, she began to say that her sick sister wanted to 
kill her, became excited about it and was taken to a hospital, 
where she varied in mood, was mischievous and depressed. 
Said a colored woman was her mother, that she herself was a 
queen. Said she saw moving pictures. Was discharged as 
recovered after nine months at the hospital. Since then she 
has had spells in which she will not talk to anyone and others 
in which she will sing and shout. She was admitted here 
Jan. 18, 1911. A short time before admission she began to 
say that she was a millionaire’s daughter. Dressed her hair 
all the time. Said she wanted to be a teacher. But on the 
whole was well-behaved. Then quarreled several times with 
her mother and ran away repeatedly. Here, she has been 
elated, mischievous, given to singing Bowery songs. Has 
romanced considerably about her sister running after her 
before she died, etc., and accused her mother of sexual 
misconduct, all of which is without foundation. Tells all 
this voluminously but without flight of ideas. After a few 
weeks here she became quieter, then languid and somewhat, 
though not markedly, depressed. Similar variations since 
then. But at no time typical flight of ideas. 

April 21. A little overactive and talkative, but not flighty. 


Miss M. Po. Age 43. Manic-depressive insanity (manic). 

A rather unstable personality and has had repeated attacks, 
most of them like the present, but also some simple depres- 
sions. Talks rather slowly at times, but even then apt to be 
rather talkative, at other times talks more quickly. Quite 
often shows a peculiar effort in thinking and an appreciation 
of this difficulty, while there is an evident flight of ideas, a 
drifting—very much like one who is tired and drifts while at 
the same time he has a clear appreciation of his difficulty 
in keeping to the topic. 

March 3. Talkative, drifting, flighty, manic. 

April 14. Drifting and difficulty in thinking. 

May 19. Well. 


Miss A. Re. Age 42. Manic-depressive insanity (manic). 
A case about whose history very little is known, except that 
she was in the habit of occupying herself with palmistry, 
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fortune telling, etc. Under observation was generally rather 
quiet, but when talked to elated, bright, and with typical flight 
of ideas and accusing remarks, yet withal some odd references 
to occult matters. Later the manic traits became much less 
marked; but she was essentially irritable and apt to commit 
assault when interviewed. For the most part she sat looking 
out of the window. Discharged to another hospital in this 
condition. 
April 28. Manic traits were quite marked. 


Miss Go. 

A girl of twenty-three who had been considerably handi- 
capped by physical infirmity (hunchback, etc.). Her school- 
ing was often interrupted. She was rather retiring and bash- 
ful. She got interested in music, was told that she had 
considerable talent, and under the stimulus of this, practised 
a great deal. About two and a half years before admission 
she fell in love with a young man but was told that he was 
only fooling her. This, she says, was “like a shot.” She 
began to get depressed, had queer sensations in her stomach, 
cramps, etc. Then she began to develop a fear of men, 
turned somewhat against the family and shunned people more 
and more. 

Under observation she showed a certain depression. This, 
however, was not associated with a consistent reduction of 
activity, under which she chafed. Her conduct was rather 
the outcome of her sensitiveness and feeling of inferiority 
which she often expressed clearly and which also came out 
in feelings of reference and hallucinations. She did not asso- 
ciate with anyone. Her hallucinations were simple, people say 
she is not like the rest. Quite prominent were a hypo- 
chondriacal element and a certain irritability like that of a 
spoiled child. The former found expression in her 
exaggerated complaints of physical discomforts, weakness, 
fear that her heart will stop beating, demands that the mother 
be notified as she might die to-night, etc. 

This is not a simple depression as in manic-depressive 
insanity, but a constitutional depression in which there are 
even certain elements of a dementia praecox reaction, though 
the diagnosis of dementia praecox is by no means warranted. 


II. RESULTS FROM FIVE TESTS 


The five tests used in this study were: The tapping-test, 
discrimination of weights, the number-checking-test, a dis- 
traction test, and the free association test. They were 
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uniformly given in the following order: Tapping, number- 
checking, distraction, number-checking, distraction, associa- 
tion, weights. A different order was tried on two male 
subjects, not included in this study, and it was made very 
apparent that the tapping test should come first and the 
weight test last. The tapping test afforded a very good 
opportunity to get acquainted with the subjects and to put 
them at ease. The results are also not so apt to be influenced 
by uneasiness. The weight test, on the other hand, tends to 
be troublesome. The patients have less patience with it and 
some rather seriously object to guess when they think two 
weights are equal. My second subject, not included in this 
study, absolutely refused to co-operate and became so wrought 
up that I could not put him through the remaining tests. 


1. The Tapping-Test 

The method here was the same as used by Wells’ and 
described by Whipple? in his Manual of Mental and Physical 
Tests. The subject tapped with an ordinary “ sending ” tele- 
graph key for thirty seconds, first with the right hand and then 
with the left hand, alternately. Five records were obtained 
from each hand. Approximately two and a half minutes elapsed 
between each series. As the tapping was recorded on a kymo- 
graph it was possible to obtain the number of taps in each 
five-second interval of the thirty second series. This number 
is the unit of measurement upon which are based the results 
below. 

The results will be considered under three different head- 
ings. The effect of continued work will be discussed, (a) as 
it affects the tapping-rate in successive series of the same 
hand and (b) as it affects the tapping-rate within a single 
series. (c) The gross tapping-rate will be considered. It is 
plain then that the factors of practice and fatigue enter into 
consideration under the first two headings but not under the 
third heading. 

a. Relations between Successive Series—There are two 
different methods of estiniating the effect of continued work 
in the tapping test. One is to compare the successive series of 
the same hand together. That is the method used here. 
When the opposite of fatigue is shown it is referred to as 


1F, L. Wells, Studies in Retardation, Amer. Jour Psychol., XX, 
1909, 38-59. Also, Normal Performance in the Tapping Test, /bid., 
XIX, 1908, 437 ff; and, Motor Retardation as a Manic-Depressive 
Symptom, Amer. Jour. Insanity, LXVI, 1909, 1-52. 

2G. M. Whipple, Manual of Mental and Physical Tests, pp. 105-107. 
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“interserial warming-up.” Another method is to compare 
the successive series when right and left hands alternate. 
In this case any effect which is noted is referred to as 
“ transference.” 

Wells has pointed out that the first two series (30 sec. 
tapping-periods) of the same hand are generally the poorest 
in normal cases and that there is a “ well-marked tendency 
for the later series to be faster than the earlier.” To this 
phenomenon he has applied the name of “ interserial 
warming-up,” “a warming-up from series to series, as dis- 
tinct from a warming up process confined to a single series.” 
This phenomenon is noted by him as being common to the 
right hand, but as to the left, he says, “ it is by no means so 
evident that such a process exists.” 


TABLE I 


SHOWING AVERAGE NUMBER OF TAPS PER 5 SECOND PERIOD FOR EACH 
OF five 30 SECOND SERIES. (WELLS) 


Right Hand Left Hand 


4 


28.7 
26.9 


TABLE II 


SHOWING AVERAGE NUMBER OF TAPS PER 5 SECOND PERIOD FOR EACH 
3° SECOND SERIES 


Right Hand Left Hand 
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(a)Due to a different method of procedure, the records of Ha. and Fr. I. cannot 
be compared with those of the other subjects and have consequently been omitted. 
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A summary of his data with respect to this point is given 
in Table I. Here the average number of taps per five-second 
interval for each thirty second series is given for a group of 
ten normal subjects and a group of twelve depressed subjects. 
Between every two series with the one hand there intervened 
a similar series with the other hand together with two rest 
periods of approximately 2% minutes. In order to aid the 
eye in determining whether the tapping-rate increased or 
decreased as we proceed from the first to the last series I have 
computed an index as a sort of summary. This index (f.i.) 
corresponds to the fatigue index (f) of Wells, which is 
described below, in that it was obtained by averaging the 
second to fifth series and dividing by the first. Indices above 
100 thus indicate an increase in tapping-rate, while indices 
below 100 correspondingly represent a decrease. 

Wells’ data from ten normal subjects give average indices of 
102 for the right hand and 100 for the left hand and from 
twelve depressed subjects indices of 101 for the right hand 
and 99 for the left. 

The data from my experiment corresponding to Wells’ 
results are given in Table I]. The results from my three 
normal records give average indices of 100.0 for the right 
hand and 97.7 for the left. The average indices of the 
three depressed records give similarly 95.3 and 98.0. These 
average results do not agree with Wells’ averages, being too 
low, especially in the right hand. However, four of Wells’ 
depressed subjects do not show a gain in tapping-rate in the 
right hand and five do not in the left. The indices of the 
four are respectively, 95, 92, 96, and 96. Our average results 
for the normal and depressed cases are then lower than his 
averages but not different from some of his typical cases. 
The seven records from manic cases give averages of 106.3 
in the right hand and 105.3 in the left hand. Four of the 
seven have indices of 100 or over in both hands, and the 
remaining three have such indices in one hand. 

Wells states that one of the three criteria of motor retarda- 
tion as shown by the tapping-test is that of a relative gain 
over the normal in the efficiency of the work that comes later 
in the experiments. He has emphasized this point by calling 
attention to the “transference” effect from one hand to the 
other,—the second hand showing greater efficiency, whereas in 
normal subjects it is just the reverse. This effect seems to 
be comparable to the well-known clinical observation that 
these subjects do better in the afternoon than the morning 
and better on mornings after sleepless nights than after 
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normal nights. Franz and Hamilton* have shown that five 
minutes of mechanical vibration on the spinal cord or moder- 
ate exercise will apparently increase efficiency in some motor 
and sensory tests. And Hoch* has found that with retarded 
subjects the second and third exhaustion curves on the ergo- 
graph are higher than the first, whereas the normal condition 
is a higher second but a lower third curve. However, in one 
more pronounced case, he found no “ warming-up ” at all. 

Gross® found in his study with the writing-balance that 
retarded subjects showed much /ess energy in their move- 
ments than normal subjects at the start and that continued 
writing only caused a decrease in the size of the characters 
written and an increase in the length of the pauses between 
characters. It is evident then that investigators do not agree 
as to the effect of continued work upon the efficiency of that 
work in retarded cases. 

Hoch attempts to explain the apparent phenomenon of 
“ warming-up,” which he obtained with the ergograph, by sug- 
gesting that there exist resistances especially toward the 
initiation of motor impulses, and that these resistances are 
overcome to some extent at least during continued exercise 
of the function. If this is the case we should expect that the 
later series in the tapping test would be better than the earlier. 
It is evident from our data that there is this interserial 
warming-up in the case of Bu. but not with Hi. or Pr. III. 
Wells’ data on this point, given in Table I, show that his 
twelve depressed subjects have less of this warming-up effect 
than his normal subjects. If the twelve are considered separ- 
ately we find that only three show actual increase from series 
to series in both hands, eight show increase in one hand but 
not in the other, and one shows no increase in either hand. 

It is evident then that although “transference” from one 
hand to the other or from one performance of one hand to 
another in that same hand is frequently found in the per- 
formance of motor acts, yet that not all depressed subjects 
show it. Hoch’s most pronounced case was the exception for 


*¢. Franz and G. V. Hamilton, The Effects of Exercise upon the 
Retardation in Conditions of Depression, Amer. Jour. Insanity, LXII, 
1905, 239-256. 

*A. Hoch, On Certain Studies with the Ergograph, Jour. Nervous 
and Mental Diseases, XXVIII, 1901, 620-628. Also, A Review of some 
Psychological and Physiological Experiments done in Connection with 
the Study of Mental Diseases, Psychol. Bull., I, 1904, 241-257. 

*A. Gross, Untersuchungen ueber die Schrift Gesunder und 
Geisteskranken, Psych. Arbeiten, Il, 450-567. 
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him, while here our most serious case is the only one that 
showed it. Only future work can make clear just what these 
facts mean. 

It has already been pointed out that the manic cases show 
an increased rate in tapping in the succeeding series as com- 
pared with the first series. Their average indices are 106.3 
and 105.3 for the two hands. If the records of Po. II and 
Fr. II are excluded, not being typical manic cases, we have 
average indices of 109.2 and 108.6, respectively, with only 
one record below 100,—the left hand of Sh. (98). (Po. II 
was according to clinical evidence probably much more in 
a state of mental retardation than of manic excitement at the 
time of the test. Fr. II is classified as only allied to manic- 
depressive insanity.) 

Similar warming-up effects with manic subjects have 
been obtained by other investigators. Gross, employing the 
writing-balance, found that the rate and manner of writing 
surpasses the normal records as a rule. This is almost never 
the case, however, at the start. Here the records are gener- 
ally about equal, occasionally slower. But the act of writing 
increases the speed of writing in quite abnormal manner. As 
the work continues the writing becomes larger, the pressure 
greater with marked variations, the pauses between the 
characters shorter, the speed of the motion greater, and the 
entire writing more careless. Lefmann® reports with continued 
work an acceleration and increase in writing. His manic sub- 
jects, as well as most of his mixed cases, all showed this. 
The latter, however, showed increase in the duration of the 
pauses. On the whole these mixed cases seemed to exhibit 
retarded symptoms in initiating each new movement but 
manic symptoms during the movement. All these records 
with manic cases show “that there exists not so much a 
motor excitement as an increased motor excitability.” 

Three conclusions seem to be warranted by my data. 

1st. Increased performance in the following-hand (“ trans- 
ference” when alternate hands are considered, “ interserial 
warming-up ” when the same hand is considered in succes- 
sive tests) over the preceding hand is shown in some 
depressed subjects, but not in all. 

2nd. Interserial warming-up is characteristic of manic 
subjects. (No data concerning “ transference ” are at hand.) 
Or, in other words, increasing excitement accompanies all 
continued motor activity. 

°G. Lefmann, Ueber psychomotorische Stoérungen in Depressions- 
zustanden, Psych. Arbeiten, IV, 1904, 601-668. 
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3rd. There is as much evidence for “ interserial warming- 
up ” in the left hand as in the right. (See Table II.) 

b. Relations within the Single Series—Table III presents 
the fatiguability of the subjects in the tapping test. The 
indices (f) used here are those advocated by Wells and are 
computed as follows: The average of the second to the sixth 
five-second periods is divided by the first five-second period. 
A perfectly steady tapping record would thus give a record 
of 100. Anything below 100 indicates fatigue and anything 
above 100 indicates an increase in the tapping-rate during 
the period. Wells found for the average of ten normal sub- 
jects the following indices: right hand 93.5, left hand 88.8. 
In normal individuals it practically never occurs above 100. 
The average indices obtained from my three normal records 
agree very well with these, being 91.8 for the right hand 
and 86.5 for the left. But one of the individual records varies 
considerably from these averages. This record of Po. (95.3 
and 98.1) taken just before her discharge from the hospital 
is rather high, especially for the left hand. 

For depressed subjects, Wells reports 98 and 93 as the 
indices respectively for the right and left hands. As these 
indices are considerably above the normal records it means 
that such subjects show less fatigue (reversal) than normal 
subjects. This abnormal presence of reversal is one of the 
essential phenomena of retardation according to Wells. But 
only two of his twelve subjects have indices for both hands 
of 100 or over, while five more have such indices for one 
hand. This leaves five out of the twelve who had indices in 
both hands below 100. Of the three depressed subjects whose 
records we have, two are like normal subjects and one (Hi., 
i. €..—102.0 and 97.3) shows a gain in the tapping-rate in the 
right hand and an almost steady tapping-rate in the left. 
This latter record clearly shows “retardation,” i.e., the 
inability to respond promptly to a stimulus coupled with a 
marked tendency to increase in proficiency as the response is 
repeated. It is this tendency to increase in speed coupled with 
the low initial performance which gives us such an index as 
102. Kraepelin’ emphasizes that the three fundamental 
symptoms of the depressed state are (1) associative retarda- 
tion or thinking disorder (Denkhemmung), (2) motor 
retardation (Willenshemmung), and (3) depression (Verstim- 
mung). Now the characteristic feature of the clinical picture 
of Pr’s. and Bu’s. attacks is the depression, while that of Hi’s. 


‘E. Kraepelin, Psychiatrie, 7th ed., Vol. II., Chap. IX. 
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is the retardation. We cannot be sure from a clinical analysis 
that the first two subjects do not have some retardation. But 
the depression is so prominent that it does not allow the lesser 
symptom to be manifested. The tapping test, then, bears out 
the clinical analysis entirely, in that it shows that Pr. and Bu. 
are not particularly retarded but that Hi. is. 

With the manic subjects we find the first four to be normal 
in type. The high index for Wi. in the right hand is due to 
the first two records which were quite high (105 and 99), the 
other three were normal (94, 94 and 94). The next two 
subjects, Po. and Re., are above the normal,—Po. with the 
right hand in the first test and with both hands in the second 
test and Re. with the right hand. The indices from Po. when 
she was normal, as previously pointed out, are above the 
normal, especially with the left hand. It is consequently diffi- 
cult to say whether the abnormally high indices for her sick 
as well as her normal condition are due to an individual 
idiosyncrasy or whether there was really some retardation 
present in her case, even when well, which was augmented 
when sick. The latter explanation would be supported by the 
findings of Gross and Lefmann. The former found in manic 
cases that during remissions there is a more or less consider- 
able psycho-motor retardation with which can be associated 
a difficulty of elementary thinking processes. As already 
mentioned, the latter reports from his study of mixed cases, 
to which Po. belongs much more than to that of the pure 
manic state, that they seem to exhibit retarded symptoms in 
initiating each new movement but manic symptoms during 
the movement. Gross finds this same condition in those 
mixed cases which clinically stand near to the manic. The 
mixed case may then exhibit both retarded and manic symp- 
toms at the same time. Po. clearly shows this; for she exhibits 
little or no fatigue in these tests on all three days (barring 
the first trial with her left hand), the first when manic, the 
second when “ drifting” and the third just before her dis- 
charge. In this she resembles retarded subjects. At the 
same time she showed unmistakable increasing excitement 
from series to series on her first day, and a record in this 
respect above the normal on the other two days—a clearly 
manic condition. 

The results from Go. are normal, or possibly below the 
normal. 

Retardation is indicated here in 3 of the 11 subjects ;—One 
(Hi.) who was clearly retarded according to the clinical 
picture, one (Po.) who was primarily in a manic condition 
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but showed clinically at times associative retardation, and one 
(Re.) (only in the record of one hand) a pure manic subject. 
None of the other subjects are retarded as far as can be 
ascertained clinically or experimentally. 

c. The Tapping Rate—Marsh* and Hollingworth® both 
find an increase in the tapping rate at night over that of the 
morning or afternoon. In explanation of this difference in 
tapping rate, the former states, “it is suggested that rapidity 
of tapping, as it requires a minimum of control but a maxi- 
mum of neural excitement, may be expressive largely of 
‘nervousness.’” Marsh found a decrease of control (in 
steadiness test) at night to support this view. But Holling- 
worth finds the opposite in the same test. The matter cannot 
be settled at present but it does seem probable that increase 
of tapping rate under certain conditions may be expressive of 
excitement, irritability, or ‘ nervousness.’ 

My results seem to bear out some such hypothesis. Thus 
there is a marked decrease of tapping rate in the case of Po., 
a manic subject, as she improved. Her three tests were taken 
when she was Ist, much excited, 2nd, little excited, and 3rd, 
normal. The average number of taps per five seconds on 
the three occasions were, respectively, 31.0, 26.4, and 25.4 
for the right hand and 27.7, 24.1, and 24.6 for the left. Here 
there is a noticeable decrease in tapping rate as her manic 
condition subsided. With Pr., a depressed subject, we obtain 
the opposite tendency. Her three tests were taken when she 
was Ist, “no symptoms,” 2nd, normal, and 3rd, quite 
depressed. Her average numbers of taps on these occasions 
are 32.9, 32.1, and 29.8 for the right hand and 28.3, 27.3, and 
25.5 for the left. Wells’ results agree with these, showing 
that the normal subject taps faster than the depressed. His 
figures are 194 and 175 taps in 30 seconds for the two hands 
with normals as against 170 and 159 for depressed subjects. 
This decrease in gross tapping rate is his third criterion of 
motor retardation. Case III in his article in the American 
Journal of Insanity also showed a “tendency for the gross 
rate to be faster on good days and lower on poor ones.” 
On the other hand, his manic subjects showed a higher 
initial rate than normal. Moreover, the more pronounced 
manic states seemed also to have a higher initial rate than 
the less pronounced. He states more specifically as follows: 


®H. D. Marsh, The Diurnal Course of Efficiency, Col. Cont. to 
a and Psychol, XIV, No. 3, 1906. 
ies Hollingworth, The Influence of Caffeine on Efficiency, Col. 
Guat to Philos. and Psychol., XX, No. 4, 1912. 
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\ 
“When the psychological measure can be made sufficiently 
independent of special factors of co-operation it is probable 
that the optimum performance of manic states is quite 
superior to the normal as well as the depressed.” 

Gross found that his retarded cases were slower than the 
normal in the writing while the manic cases were much faster, 
except at the start when they were not much different from 
normal subjects. 

Results based upon two subjects of opposite tendencies 
would not have much weight if standing alone. But consider- 
ing that these results of mine agree with previous work, I 
may fairly conclude that in the manic state the rate of tapping 
is increased over that of the normal condition for that sub- 
ject, while the reverse is true for the depressed state. 


2. Discrimination of Weights 

Eleven weights were used. The lightest one, marked A on 
the back, weighed 100 grams. The remaining 10 formed 
a geometrical series, each being 104% of the former. This 
series was prepared by Wells with great care. According to 
this arrangement B weighed 104 grams, C 108.16, D 112.48 + 
etc., until K weighed 148.02 + grams. 

The weights were arranged in chance order in a row 
between the subject and experimenter. Starting at the right 
hand end the first two weights were presented to the subject 
and she was directed to indicate which was the heavier after 
having lifted each weight with her right hand. In those 
cases when she reported that they were equal she was directed 
to guess as to which was the heavier. The heavier weight 
was then put to the right and the lighter one was compared 
with the third in the row. In this way the heavy weights 
were directed to the right end of the row and the light weights 
to the left end. This process was continued until all the 
weights had been judged to be heavier than the weights to 
their left. The record was recorded by jotting down in order 
the letters on the bottom of each weight. 

A side issue to the main problem of this report but con- 
nected with the technique of this test is worth noting in 
passing. As has been stated our series of 11 weights form 
a geometrical series in which the increment is 4%. Such a 
series was advocated by Galton’? and has been used by 
Spearman." It would conform, as Galton states it, to a 

*F. Galton, Inquiries into Human Faculty, Appendix C to Every- 
man’s Library edition. 


™C, Spearman, General Intelligence Objectively Determined and 
Measured, Amer. Jour. Psychol., XV, 1904, 201-293. 
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geometric series: “thus—WR°, WR?, WR, etc.”— 
where W equals 100 grams and R equals 26/25. “ It follows 
that if a person can just distinguish between any pair of 
weights he can also just distinguish between any other pair 
of weights,’ whose intervals in the series differ by the same 
amount. In other words, this series of ours should give us 
equal “ sensation-steps.” But the results show very clearly 
that we do not get any such arrangement. The last two lines 
in Table IV present a summary of the displacements of each 
weight from its correct position in the arrangements of the 
16 subjects. There is undoubtedly an increase in the tendency 
to displace the weights as one proceeds from the lightest 
weight to the heaviest. Weights A and B were displaced on 
an average 814 places by the 16 subjects, Weights C, D, E, 
and F, 12% places, and Weights G, H, I, J, and K, 20 places. 
If greater emphasis is placed upon the amount of displace- 
ment, as for example, by squaring the number of places 
displaced, we have the figures in the last row of the table. 
The irregularities in the results. are probably due to the small 
number of cases. But it does seem certain that there is at 
least twice the tendency to confuse Weights K and J as there 
is to confuse B and A. Weber’s Law does not then even 
approximately hold here. To secure a series with fairly con- 
stant “ sensation-differences”’ means the construction of a 
series whose increment shall also increase. 

The results from the Weight Test are given in this Table. 
After the name of the subject is given the actual order of 
arrangement of the weights by that subject. Following this 
order is given (1) the total number of displacements in the 
given order from the correct order and (2) the coefficient 
of correlation between the given order and the correct order. 
The first figure has often been used as a measure in such 
procedures. But it seems to the writer that a displacement 
of one of the weights with its neighbor, resulting in a score 
of 2 (as both are then displaced), is very much less serious 
than when a weight is two places removed, resulting in a 
score of 4. If the displacements were squared and then 
totaled the results would more nearly present the true situa- 
tion. When a coefficient of correlation’? is obtained these 
displacements are squared during the computation, hence 
there is no need to present both the squared displacements 
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and the correlation coefficient. The latter is given because 
of its better known character. 

As the subjects are grouped there does not appear to be 
any significance between the type of attack and the results 
in this test. The three normal results correlate + 92 or 
higher. Five subjects correlate below + go, i.e., Ha. and 
Bu. (depressed), Wi. and Re. (manic), and Go. It is true 
that the symptoms of the first two are somewhat different 
from Pr. or Hi., our other depressed subjects. Hi. is 
primarily retarded. Pr. is depressed with especial dullness 
of the head, while Ha. and Bu. are depressed with feelings 
of loss of affection and numbness and deadness of the body. 
The nerves are thought of as “dead” and the body as “ if 
there were no insides to it.” This additional loss of feeling 
in the body may account for the poorer showing in this test 
of these two subjects. The poor showing of Wi. and Re. may 
possibly be due to a “ flightiness” of attention——a common 
characteristic of manic subjects. But nothing of the sort was 
noted at the time of the experiment which differentiated them 
from the others. No cause for Go’s. poor showing is 
suggested. 

Wells'® carried on a similar experiment with six weights, 
weighing 51, 53, 55, 57, 59, and 61 grams, respectively. He 
had 10 subjects, among whom 4 were normal and 4 depressed. 
No difference was found between these two groups when the 
averages were compared. But two of the four depressed gave 
results much below those of the others. 

Such work as has been done on sensory discrimination with 
manic-depressive or other allied types of insanity all goes to 
indicate that there is no serious defect present. A few ex- 
ceptions have been noted by Janet, Alter, and Hoch."* 

Franz and Hamilton, more recently, report for one retarded 
case a 10 to 15 per cent. lowering of the touch threshold on 
those days on which the subject was subjected for five 
minutes to mechanical vibration along the spine. This report 
suggests that there is a relation between lack of feeling or 
discrimination and sensory capabilities. 

It seems then that some insane subjects do poorly in this 
test. But the relationship between the form of attack and the 
experimental results is not at all clear. 


*F. L. Wells, On the Variability of Individual Judgments, Essays 
Philos. and Psychol. in Honor of Wm. James, 1908. 

* A. Hoch, A Review of Some Recent Papers upon the Loss of the 
Feeling of Reality and Kindred Symptoms, Psychol. Bull., II, 1905, 
233-341. 
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3. The Number-Checking Test 

This is the Cancellation test recommended by Woodworth 
and Wells.** It consists of a blank with 20 lines of numerals. 
Each line has each one of the 10 numerals (0 to 9) repeated 
five times. The subject was instructed that there were five 
O’s in each row and that she was to go through all the 
rows and mark each O. She was to do this as fast as 
possible and yet she was not to miss any of them. The 
emphasis was placed equally on speed and accuracy in the 
instructions. 

The results from the number-checking test are given in 
Table V. At the top of the Table are given the results from 
40 college students, 20 of each sex.’® Under these results 
are given the results from the three normal records, and the 
other subjects follow in the usual order. The first column of 
data gives the results from the first test, the second column 
gives the results from the second test made a few minutes 
later. The third column gives the averages of these two 
results. 

In those cases where only one reliable result was obtained, 
instead of two, the result in the average column was computed 
on the basis of that reliable result. The average practice 
effect of the group, where two valid results were obtained 
was as 100 to 85. The missing result was computed on the 
basis of this ratio and then averaged with that result to give 
the average. Such a procedure is rather risky, but for the 
purposes of this experiment it is better to be able to compare 
all the subjects together on some common basis than to be 
forced to omit several from consideration. 

The results are stated in terms of the time taken up in 
cancelling the 100 O’s in the blank. Omissions were com- 
puted as follows. The time was found for cancelling a single 
O. Then twice this time was added to the recorded time 
for each omission except when a whole line was omitted. 
Then only five times (there being 5 O’s in a line) this amount 
was added instead of twice the five. The reason for this 
procedure was that when a line was skipped it was due to 
accident and hence it would probably have taken only as long 
to cancel the O’s in it as it did to cancel the other lines. But 
when an O was missed in a line it meant that the subject had 
lost count in the line or that not finding the O she had gone on 
rather than gone back to find it. Such an O would un- 

*R. S. Woodworth and F. L. Wells, Association Tests, Psychol. 
No. 57, 1912. 
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doubtedly have taken longer to cancel than the average O 
cancelled. Twice the average time seems a reasonable allow- 
ance in this case. Wrong cancellations were not scored, there 
being only one such case, except in the case of Bu. Her case 
is considered separately below. 

The three depressed subjects are slower in performing this 
test than are the two normal subjects. Four of the manic 
cases are no slower than the poorest normal record (of Pr. 
II) but they average somewhat slower than the average of 
the normal records, i.e., 186.3 as against 179.3. This is not 
much of a difference and should probably not be considered. 
The other two manic cases, Sh. and Po. I and II are slower 
than the poorest record of the two normal subjects, the 
former by 140.1 seconds and the latter by 22.7 and again 
by 8.1 seconds. 


TABLE VI 


SHOWING RELATIONSHIP BETWEEN RESULTS IN NUMBER-CHECKING 
TEST AND CHANGES IN THE ATTACK 


Conditions 1st Trial | 2nd Trial| Average 


“no symptoms”’....| 167 = 
204. 188. 196. 
225.0 189. 207. 


250.0 188. 219. 
214.2 195. 204. 
181.0 168. 174. 


The records of Pr. and Po. are separated out from Table V 
and are presented in Table VI. Here we have their records 
when they were normal compared with their records when 
sick. Pr. was normal during the first two tests and then 
depressed at the time of the third test. Instead of a practice 
effect as a result of the six tests we have the opposite effect 
shown on the three different days; but there is a practice 
effect between the two trials on the same day. One should 
expect an improvement in the second day’s test over the first, 
as she was normal at both times. If it was not for this 
peculiarity, one would be warranted in attributing the lack 
of improvement on the third day to the depression. As it is, 
no conclusion can be reached. Po., on the other hand, was 
manic during the first trial, in a mixed condition during the 
second and normal during the third. Here there is a practice 
effect shown throughout the series of tests. But there is much 
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greater improvement shown in the third day’s work over the 
second than in the second over the first. The normal thing 
would be to find a greater improvement between the second 
and first than between the third and second. From her case 
it would seem that the manic attack interfered with and 
slowed up her performance in this test. 

Subject Bu. reacted to this experiment in a rather peculiar 
manner. She consumed 8 minutes and 48 seconds in the 
first trial. Exactly 2 minutes were spent in checking the first 
two lines and here I helped her chiefly by encouraging her to 
go on. She seemed rather lost, not knowing what to do, and 
yet I am as sure as one can be that she really understood what 
was wanted. Despite the amount of time consumed in these 
two lines she marked but 4 O’s in each line. She then com- 
menced to go faster but to make many mistakes. Her record 
by groups of 4 lines is as follows: 


1st four lines 7 omissions and 4 wrong symbols checked. 
2nd “ 7 6 “ce 
3rd I I “ec 


We have here a quite decided practice effect in accuracy, 
and although the time was not taken for the different portions 
of the test sheet my impression is that there was a quickening 
of the speed of work. The second test was performed in 
2 minutes and 54 seconds less time, with no wrong symbols 
checked and with but 20 omissions instead of 30. There again 
there was a decided decrease in the number of mistakes, 
especially in the last 4 lines where but one was made. Both 
tests picture initial retardation while the first test adds also a 
picture of confusion and difficulty of performance. 

Franz,‘ basing his conclusions upon a similar experiment, 
reports that both the depressed and excited subjects were 
slow as compared with the normal at the commencement of a 
period of practice. 

Basing our conclusions upon all the results it seems very 
probable that both depressive and manic attacks interfere with 
performance in the cancellation test. The interference does 
not affect the accuracy of the work ordinarily but does in- 
crease the time of performance. 

The cancellation test, while it brought out some results, was 


7S. I. Franz, The Time of Some Mental Processes in the Retarda- 
~ and Excitement of Insanity. Amer. Jour. Psychol., XVII., 1906, 
36-68. 
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far less satisfactory than it might have been. The figures on 
the test-blank are altogether too small and the lines are too 
close together. If the lines were “leaded” much of the 
tendency to skip lines would be eliminated. Several of the 
subjects had to be excused from the test because of inability 
to distinguish the numerals apart. Still others occupied a 
large part of the time in processes of seeing. But with 
a blank of larger print, I believe we should have here a very 
valuable test for such subjects. By timing the cancelling of 
each fifth of the blank, considerable insight as to mental 
retardation might be obtained. 


4. The Distraction Test 

Fifty postal cards were selected, composed of ten each of 
such types of pictures as:—scenery, public buildings, por- 
traits, kissing pictures, etc. At the lower left hand corner 
of each card was pasted a small numeral. Five numerals were 
used, from 1 to 5. Two cards from each of the five groups 
were given the same numeral. The subject was seated before 
a table and before her were placed five slips of paper with 
the five numerals upon them. Numeral 1 was to her left and 
the others followed in serial order to the right. She was 
instructed to take the pack of 50 cards and to sort them 
acccording to the small numbers in the lower left hand cor- 
ners. All the cards with a “1” upon them were to be placed 
on the pile at the extreme left, all the “2”s on the next 
pile, etc. Every precaution was taken to insure that each sub- 
ject understood exactly what was wanted and also that we 
were timing her. The experimenter watched the sorting and 
whenever he noticed a card being placed on the wrong pile, 
he called attention to it and had the error rectified. The 
errors recorded in the results are errors that were not thus 
caught and rectified during the timing. It is fair to state, 
then, that the emphasis was upon accuracy rather than speed 
in this test, although all knew that they were being timed. 

The purpose of the test was to determine whether the sub- 
ject could concentrate her attention upon the work in hand 
even when a new picture was being presented on each card. 
It was believed that observation of the conduct of the subject 
would determine very largely the cause of noticeable slowness 
of performance, if any developed. That is, whether the slow- 
ness was due to motor trouble, or to distraction due to the 
pictures on the cards, or to other causes. 

The results from the test are given in Table VII. The 
first and second trials and their average are presented in the 
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three columns. The practice effect of the two trials gives a 
ratio of 100 to 81. On that basis the time was computed for 
the first trial of Fr. (the time having been lost as a result of 
the failure of the stop-watch) and the two results were then 
combined for the average. The results for Wa. are very 
unreliable as she could scarcely see the figures on the cards. 
A second trial was not attempted with Sh. as she was unwil- 
ling to co-operate properly. A proportionate amount of time 
was added for each mistake. 

For all but two subjects, as far as could be judged by 
closely watching the subjects, the test resolved itself into one 
of motor ability plus co-ordination of eye and hand. But with 
Sh. and Wi. there was very pronounced distraction. The 
latter noticed the pictures as she sorted the cards and com- 
mented about them. During the second trial she apparently 
ignored all but the kissing pictures. These she still continued 
to observe. In reference to these she said during the first 
trial, “ They’re funny; you must give me one when you get 
through.” And after the second trial she held up three and 
asked for at least one of them. A moment later she asked 
to be excused for a few minutes, having stuffed one into her 
dress. When I granted her request but insisted that she give 
up the card, she gave it up and settled back in her chair. Sh. 
placed the kissing pictures at the back of the pack instead of 
upon their several piles. In this way she retained them after 
having sorted all the others. She then continued to look at 
them and place them at the back of the pack. Only after 
considerable urging on my part was she finally led to sort 
them. Only one trial was made in her case because of lack 
of time—the trial having consumed 13 minutes and 15 
seconds. Our clinical picture does not suggest any reason 
why Sh. should have responded to the kissing pictures any 
more than the other subjects. But with Wi. it is different. 
Her conduct, when normal as well as when sick, indicates 
that this sort of thing is uppermost in her mind. As will be 
pointed out under the association-test many of her associa- 
tion responses were strikingly of this nature. It is very prob- 
able then that she was distracted not because of any mental 
defect but rather because the particular distraction was 
peculiarly of interest to her. Sh., on the other hand, was not 
only interested in the pictures but was carried away by them, 
losing all interest in the experiment. Only by continued ex- 
hortation could she be led to finish the test. In this she 
showed an abnormal condition, entirely lacking in Wi. 

As already emphasized, this test is not actually one of dis- 
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traction, but rather one of motor ability and co-ordination of 
eye and hand. By “distraction” I have meant here the 
tendency to look at the pictures on the card rather than the 
numerals. Of course, there is “ distraction” present here, if 
distraction is thought of as the opposite of attention. It is 
not surprising then that the results from this test are similar 
to those of the cancellation test. Both of them are tests of 
perception and motor response. In the cancellation test per- 
ception is more prominent than the response; in this distrac- 
tion test the two factors are reversed in importance, there 
being five responses instead of one. 


TABLE VIII 


SHOWING RELATIONSHIP BETWEEN RESULTS IN DISTRACTION TEST AND 
CHANGES IN THE ATTACK 


Conditions 1st Trial | 2nd Trial} Average 


symptoms’’.... 8 78. 


75- 
82. 


88. 
80. 
73- 


Here again the depressed subjects are slower than the 
normal subjects. The third trial of Pr., when depressed, 
is not so much slower than her normal records or that of Po. 
but the fact that she is slower is important as practice should 
have made her faster. Table VIII presents her three records 
together and shows this decrease in efficiency when depressed 
more clearly than in Table VII. Comparison of the depressed 
subjects, except Pr. who had had two previous trials, with the 
manic cases shows that they are all considerably slower than 
the manic subjects. (The record of Wa. cannot be considered 
as it was due to her poor eyesight.) The difference is enough 
to warrant a conclusion that depressed subjects are slower 
than either normal or excited cases. Of the four depressed 
subjects, Hi. is much the slowest. The clinical picture and 
the tapping test both have shown that she was “ retarded.” 
Her average time was from 14 to 21 seconds slower than that 
of Bu. and Ha. Both of them, moreover, were troubled with 
handling the cards. Besides this difficulty, Bu. was troubled 
in locating the correct pile. After she had the next card in 


Subject 

8 81.3 
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her right hand, she would look at the piles for some time 
before choosing the correct one. Then she would place the 
card upon it in a very deliberate manner. Motor control then 
was faulty in all the three. In addition, Bu. had mental 
retardation. 

Three ot the five manic cases that can be considered are as 
fast as our normal subjects. Wi. is slower because of the 
distraction already referred to. Po. is very slow in her first 
trial of the first day (124 sec.). Her second trial on that 
day (88.8 sec.) is not very much longer than the other normal 
or manic subjects. Table VIII gives her records together. 
There we see very consistent improvement in the 6 trials on 
the three different days. Whether there is greater improve- 
ment due to her accompanying improvement in mental condi- 
tion than would take place if she had been normal on all 
three days cannot be determined. The relationship between 
normal and manic condition in this cannot be settled from 
the data. 

Go. gives the fastest results of all the subjects including 
the normal ones (63.2 and 45.0). A number of tests on 
college men gave 60-65 secs. for the first trial and 50-45 secs. 
for the second. Her record must be considered as good as 
can ordinarily be obtained. All of the tests show that she had 
good motor control, although she was a cripple and of inferior 
constitution. However, she tired faster than ordinarily in the 
tapping test. 

ConcLusion :—Depression results in a noticeable decrease 
in speed in this test. The records of depressed subjects are 
slower than either normal or manic cases. No conclusion is 
warranted from the data concerning the difference between 
manic and normal conditions. 


5. The Association Test 

This is the familiar association test in which the subject is 
instructed to give the first word that occurs in response to a 
given stimulus-word. The list of 100 words used was that 
recommended by Kent and Rosanoff.'* Their method of pro- 
cedure and treatment of data were followed throughout, except 
that in addition the time of each response was taken. They 
present the results obtained in this test from 1,000 normal 
individuals and 247 insane patients. They record the number 
of times any response was given to each of the 100 stimuli- 
words by these 1,000 normal subjects. On the basis of these 


*G. H. Kent and A. J. Rosanoff, A Study of Association in Insanity, 
Amer. Jour. Insanity, LX VII, Nos. 1 and 2, 1gto. 
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frequency tables they divide all responses into three groups :— 
common, doubtful, and individual. The common consist of 
such responses as were given by 1 or more of their 1,000 
subjects. The doubtful consist of “ any reaction word which 
is not found in the tables in its identical form, but which is 
a grammatical variant of a word found there,” as “ govern” 
and “governed.” The individual reactions consist of such 
responses as were not given by any of their 1,000 subjects. 
The “ individual” responses may be “normal” or “ patho- 
logical ; "—normal when the response is perfectly normal in 
every respect, but did not happen to be given by any of the 
1,000 subjects; pathological when the response is not thus 


TABLE IX 


DISTRIBUTION OF ASSOCIATION-REACTIONS OF NORMAL AND 
INSANE SUBJECTS 


From Kent-Rosanoff Tables Our data 


Type of Response 1000 247 32 16 
normal insane manic manic 
subjects subjects |depressives| depressives 


91.7 qo .7 75.8 78.6 
Individual.......... 6.8 26.8 aI.5 19.7 
Failures to respond.. . ° ° ° 7 
TABLE X 
DISTRIBUTION OF “INDIVIDUAL’’ REACTIONS OF MANIC-DEPRESSIVE 
SUBJECTS 
Kent-Rosanoff Our data 

Sound reaction. .2 
Word complement................ .2 7 
Association to preceding stimulus... 
Association to preceding reaction... 4 1.8 
Repetition of preceding stimulus... . 
Repetition of previous stimulus..... 
Repetition of preceding reaction.... 8 A 
Repetition of previous reaction..... -9 “fj 
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normal. Their totals are presented in Table IX. Here we 
have their total results from (1) 1,000 normal subjects, (2) 
247 insane patients, and (3) 32 manic-depressive subjects. 
Alongside the latter are presented our results. It is evident 
that the two investigations agree very closely. A comparison 
of their results and ours when based on the medians instead 
of averages gives equally close agreement. Table X presents 
the sub-groups under “ individual” reactions. Kent and 
Rosanoft’s results are found in the first column and ours in 
the second. Here again there is very close agreement. 
Indeed, throughout all the details that we have considered, 
there has been a corresponding agreement. Their summary*® 


applies here equally well:—‘“ In this disorder the departures 
from the normal seem to be less pronounced than in the other 
psychoses considered.” The number of “ individual ” 


reactions is in most cases not greatly above the normal 
average; and, so far as their character is considered, we find 
that many of them are classed as “normal,” in accordance 
with the appendix to the frequency tables; among the “ un- 
classified ” reactions, which are quite frequent here, we find 
mostly either obviously normal ones, or some of the type to 
which we have already referred as “ far-fetched,” while 
others among them are “ circumstantial.” 

Table XI presents the detailed results for each subject. 
Among the 1,000 normal subjects studied by Kent and 
Rosanoff, there are 53 which they report as having an average 
of 21.8 (median 21) “ individual” reactions. All of the 53 
had 15 or more “ individual” reactions. It is evident then 
that 53 normal subjects in 1,000 have 15 or more “ indi- 
vidual ” reactions and that about 25 in 1,000 have more than 
20 such reactions. Our three normal records average 6.3 “ in- 
dividual” reactions, our depressed subjects (excepting Bu.) 
average 9.7, and our manic subjects average 16.1. Subjects 
Bu. and Go. display such striking differences from the other 
subjects that they must be considered by themselves. As, 
however, Bu. is a depressed subject, it is only fair to give 
also the average of the depressed subjects including her. This 
average is 27.3. The subjects who have 15 or more “ indi- 
vidual ” reactions are Fr. (both records, 22 and 23), Wa. (20) 
and Re. (31, all manic subjects, Bu. (80) a depressed, and 
Go. (59). Sh., Wi., and Po., all manic subjects, have but 
from 5 to 10 “ individual” reactions. We cannot postulate 
any difference here between normal, depressed, and manic 
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subjects except that the normal do not show as great a num- 
ber of “ individual” reactions as do some of the depressed 
or manic subjects. 

Table XII presents the median time of the reactions of 
the different subjects. The probable error of the distribution 
is also given in order to enable one to grasp the amount of 
variability in the times of any group. Only the sub-groups 
of Table XI are given here in which there were at least 
6 cases. A central tendency based on 6 cases is not very 
reliable except where the probable error is low. Grouping 
the subjects together, we have an average time for the 
normal subjects of 8.6 fifths of a second, 13.6 for the de- 
pressed, and 13.9 for the manic. These averages seem to 
indicate that both depressed and manic subjects are slower 
than normal subjects. But as four of these twelve abnormal 
records are as fast as Pr. I, it seems best merely to state that 
taken as a whole normal subjects are faster than either de- 
pressed or manic subjects, but that some individual depressed 
or manic subjects may give records as fast as normal subjects. 

Let us consider the individual cases. The first two records 
on Pr. were when she was practically normal, the third record 
when she was depressed. No difference appears in the total 
number of reactions in any group. The time for the “ com- 
mon” reactions is a trifle slower in her third test than the 
second, but it is faster than her first test. No deduction can 
be made from such data, except that the depressed condition 
has not appreciably lengthened her reaction-time. With Po., 
the first two tests were made when she was manic, while the 
third was taken when she was normal. There is some im- 
provement both in the increase in the number of “ common” 
reactions given and in the decrease in the time of the reac- 
tions. But most of the improvement takes place between 
the first and second test when she was still manic. The 
improvement cannot be ascribed to her improvement in condi- 
tion with any certainty. It may be only due to practice. 

Fr. shows some difference in her reactions at the time of 
her two tests. The second record is the poorer. There is 
a decrease of 6 in the number of “ common” reactions, an 
increase of 3 in the “normal” reactions and a substitution 
of 6 “sound” reactions for 6 “ unclassified” ones. From 
the clinical picture we learn that she was much more easily 
excited at the time of the second test, getting quite angry and 
breaking glass. Whether or not there is any relationship 
between the poorer record and her increased excitement can- 
not be answered here. 
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The records of Bu. and Go. in Table XI are quite similar. 
Only by a study of the reaction times and a careful scrutiny of 
the separate reactions can one decide that they are totally dif- 
ferent in kind. Of the 19 “ common ” reactions of the former 
9 were reactions which only one subject of the 1,000 had 
given as shown in Kent and Rosanoff’s frequency tables. 
Two of these nine would be classified as “associations to 
preceding reactions” and two more as “ unclassified,” if they 
were not grouped under the heading of “common.” Bu. then 
gave very few “ common” or “normal ” reactions. She gave 
18 “associations to preceding reaction” besides the two 
above, and 6 “associations to preceding stimulus.” These 
18 and 6 had median times respectively of 6.3 and 6.0 fifths 
of a second. The “common” took twice as long (12.3) 
and the “normal” three and a half times as long (21.0), 
while the “ unclassified ” took only 24 more time (10.0). It 
seems fair to conclude that Bu. carried on a train of thought 
connecting the reaction-words and responded from that train 
of thought to the stimulus words. Such a conception would 
account for the large number of “associations preceding 
reactions” and their very quick time. The “ unclassified” 
words also probably belong to this class, but here the con- 
nection between the given word and what had gone before 
was not obvious to the experimenter. The “common” and 
“normal” reactions may be accidents, or what is more likely 
to my mind is that the train of thought was broken at these 
points and she gave true responses to the stimulus-words. In 
any case the most favored response for her was the “ asso- 
ciation to preceding reaction” while the “normal” was the 
least favored, with the “ common” intermediate between the 
two. 

Go., on the other hand, had 38 “common” and 59 “ indi- 
vidual” reactions. Of these 59, 38 were “ unclassified.” The 
“common” were the fastest (18.5), the “normal” next 
(23.0) and the “ associations to preceding reaction ” and “ un- 
classified ” were the slowest (29.0). There was no train of 
thought here but simply an extreme example of the tendency 
to give “ unclassified ” reactions which are largely incoherent. 
We should conclude that Go. is one of those cases whose test- 
records, according to Kent and Rosanoff, “ strongly resemble, 
in some respects, those of dementia praecox.” Bu. might also 
be included under this heading if the type of response is alone 
considered, but if the reaction-time is also considered we must 
place her elsewhere. 

Considered as groups, normal subjects give fewer “ indi- 
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vidual” reactions and respond much more quickly than do 
depressed or manic subjects, but some individual depressed 
or manic subjects give records indistinguishable from normal. 
As groups, manic subjects give more “ individual” reactions 
than depressed subjects ; the reaction-time is equally slow for 
both groups. But here again, there are conflicting individual 
records. 


III. RELATION BETWEEN CLINICAL AND EXPERI- 
MENTAL RESULTS 


1. Depressed Subjects 


a. Pr. No retardation is shown in the tapping test, but 
there is a decrease in her tapping-rate at the time of her third 
trial (when depressed) over her first two trials (when 
normal). She is also much slower in the distraction and can- 
cellation tests at this third trial than at the time of the other 
two. The rate of tapping, of cancelling, and of sorting cards 
is consequently decreased by her depression. All three of 
her association tests were normal in character. 

b. Hi. Retardation shown in tapping-test in each series, 
but noticeable fatigue shown between series. No record in 
cancellation test due to poor eyesight. The slowest of all in 
the distraction test. Perfectly normal in association test. The 
tapping and distraction tests clearly show motor trouble, thus 
agreeing with the clinical description of being “ rather slow, 
sometimes particularly with initial retardation.” 

c. Ha. No record in tapping. Extremely poor in weight 
test. Very slow in cancellation and distraction tests. In the 
latter about the same as Bu. but faster than Hi. Association- 
test—normal. The feeling of numbness and deadness in the 
body may be the cause of the poor showing in the weight test. 
She complained of it at the time of the test. Her slowness 
in the distraction test was apparently due to lack of motor 
control. 

d. Bu. No retardation shown in individual series but an 
interserial warming-up suggested it. Extremely poor in 
weight test, possibly due to the feeling of deadness in head 
and body. Very slow in distraction test, next to Hi. in this 
respect. Cancellation slowest of all, but showing marked im- 
provement in each test in speed and accuracy. Only subject 
tested who was noticeably poor in accuracy of cancellation. 
Association test—noticeable train of thought, only 19 “ com- 
mon” reactions. The tests all suggest lack of motor and 
mental control. But also a slow improvement in each test. 
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This improvement came too slowly, evidently, to show up in 
one tapping record, but did so when all series were compared. 

The Group.—The clinical pictures of Ha. and of Bu. are 
very similar. The tests would indicate that the latter is much 
more deeply affected. Both would seem to come principally 
under the heading of depression with “ associative retarda- 
tion” or “thinking disorder.” Hi. would come principally 
under the heading of depression with “ associative retarda- 
tion” and Pr. under that of depression without formal 
alterations. 

The tapping-test may indicate retardation by the opposite 
of fatigue within the series, and seems to indicate depression 
by lack of interserial warming-up, although this is present in 
Bu. The rate of tapping is also below that of normal sub- 
jects. The weight test is unsatisfactory, but extremely poor 
records are sometimes accompanied by loss of feeling in the 
body. Slowness in the cancellation and distraction tests is 
characteristic of depressives. The association-test shows no 
abnormalities except with Bu. Her record is characterized 
by responses from a train of thought connecting the reaction 
words. 


2. Manic Subjects 


e. Po. Rate of tapping decreased with the three tests, 
corresponding to her clinical condition of manic in the first, 
less so in the second, and normal in the third. Showed 
tendency to tap as fast at end of the series as at start in all 
three tests,—characteristic of retarded subjects (Wells). 
Interserial warming-up very prominent in first test, in second 
test in right hand, and high record in third test. The test 
shows, then, initial retardation but increasing excitement as 
the work continues. It is difficult to reconcile this tapping 
record with her clinical condition, unless the “ difficulty in 
thinking” is an indication of some retardation—making her 
case one of the mixed states. Undoubted improvement in 
cancellation test accompanying improvement in attack. Im- 
provement in distraction test also, but it is not so clear that 
this is due to the phases of the attack and not to mere practice. 
Association test—normal, all three records; a slight improve- 
ment in the tests in type of response and reaction-time but 
not more than what would be expected from practice. 

f. Fr. No record in tapping, first time; second test nor- 
mal. Time in cancellation and distraction tests equal to 
normal subjects. Twenty-two “ individual” reactions in first 
of the two association-tests, 23 in second, also 5 “don’t 
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knows.” The “don’t knows” referred to words which she 
claimed she did not know although responding to them the 
first time. Time of the “common” reactions 18.3 fifths of a 
second first test and 15.3 the second; the “ unclassified,” 34.8 
and 33.0, respectively. Only the association-test suggests she 
is not normal. Both of its records are abnormal, the second 
the poorer of the two. She was actually much more easily 
stirred up at the time of the second test. Whether or not 
there is any relationship between the two can not be 
answered. 

g. Wa. Tapping-test, normal. Cancellation-test omitted 
due to poor eyesight. The latter factor accounts for the poor 
record in distraction-test. Twenty “ individual” reactions 
in association-test, 11 “normal” and 8 “ unclassified.” Here 
again, only the association-test would indicate that she was 
abnormal. 

h. Sh. Tapping-test, normal. Slowest of all, except Bu., 
in cancellation-test. Slowest of all in distraction-test. Here 
she did not co-operate but insisted on keeping the “ kissing 
pictures ” in her hands instead of sorting them. Association- 
test, 10 “ individual ” reactions, but 6 are “ normal ;” however, 
the reaction-time is extremely slow,—27.0” for the “common ” 
reactions. Twenty-six of her 89 “common” were species- 
genus. Nothing in her clinical picture suggests the cause of 
these results except possibly the tendency to drift in her talk. 
At the time of the test she was “ quite moderate,” typically 
manic of a mild type. 

i. Wi. Tapping-test, normal. Weight-test, poorest of all, 
no explanation as to the cause. Cancellation, a trifle slower 
than normal, distraction, much slower than normal, due to 
marked interest in the “kissing” pictures. Association-test, 
type of reaction, normal; but time rather slow (12.3”). 
“ Male,” “ female,” “ human,” and “ useful” given whenever 
possible, with markedly long time for the first two. Tests do 
not do more than show up her marked interest in sex 
questions. 

j. Re. Tapping test, manic excitability in that the tapping 
rate increases with the successive series. But she shows less 
fatigue within the series than normal subjects (especially with 
her right hand)—a characteristic of retardation. Weight test, 
poor. Number-checking test, normal. Distraction test, a 
trifle slow. Association test, 31 “ individual ” reactions, 10 of 
which are “normal,” 26 “ unclassified” and the remainder 
scattered among several sub-groups. The “ unclassified ”’ were 
incoherent, e.g., whiskey-Nova Scotia, religion-doughnuts, 
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eating-understanding, red-lamb, etc. Very fond of plural, 
e.g., deeps, ideas, seas, etc. Reaction time of “common” 
was 9.9, “individual” from 13.5 to 22.0. She was tested 
when the manic traits were quite marked. The tests indicate 
a manic condition except for the “ reversal ”’ within the series 
which is distinctly a retarded symptom. 

The Group. The tapping test shows clearly an increasing 
rate of tapping as the work continued from series to series. 
But within the series there was no characteristic difference 
trom normal subjects. It seems also quite certain that the 
gross rate of tapping is faster for these subjects when in the 
manic condition than it would be if they were normal. 
The weight test gave poor records with Wi. and Re.; no 
explanation is offered. Probably, manic cases are slower in 
cancellation and distraction tests than they would be if 
normal, some are noticeably slower. In the association test 
all but one had an abnormal number of “ individual” reac- 
tions and long reaction times. 

3. Depression (suggesting Dementia Praecox) 

k. Go. Tapping test, showed a trifle more fatigue in the 
series than in normal subjects; no interserial warming-up. 
Number-checking tests, very slow. Distraction test, 20 
seconds faster than any of the others, including the normal 
subjects, as fast as college men. This is the only noticeable 
case in which the number checking and distraction tests have 
not been reacted to in the same general way. Association 
test, 59 “ individual” reactions, 13 of these being “ normal,” 
38 “ unclassified ” and 6 “ association to preceding reactions.” 
The reaction time of the “ common ” reactions was slow(18.5) 
while to the “ individual ” reactions it was from 23.0 to 28.0. 
This subject is very troublesome to classify. Her tapping 
shows no interserial warming-up and noticeable fatigue within 
the series. In this she resembles dementia praecox subjects 
more than any other type. She is similar to the depressed 
subjects by being very slow in the number-checking test, but 
shows the opposite to that state in the distraction-test by being 
extremely fast. Her association record also suggests 
dementia praecox much more than manic-depressive insanity. 
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THE USE OF THE TERM FUNCTION IN ENGLISH 
TEXTBOOKS OF PSYCHOLOGY? 


By Curistran A. Rucxmicu, Cornell University. 


Problem.—A number of English textbooks which attempt 
to present the subject-matter, point of view, and problems of 
psychology to the college student, frequently use the word 
‘function’ in connection with the description of phenomena 
of the mental life. It is conceivable that some systematic 
classification of the meaning of this term as so used could 
be made from a detailed study and review of these text- 
books, and it is likely that a classification, made in this manner, 
may be of service in comprehending the angle from which 
mind, in each one of these textbooks, is sighted. Accordingly, 
with a view toward reaching a sort of logical schema of 
‘function,’ and with an attempt to clear up, in a measure, 
the conceptions of mind held by these various authorities, 
an analytical investigation of fifteen textbooks, best repre- 
sentative of the class mentioned, was begun. 


Textbooks reviewed—The textbooks chosen for this 
investigation were the following: 

(1) Angell, J. R. Psychology, New York, 4th ed., 1908. 
ix + 468. 

(2) Baldwin, J. M. Elements of Psychology, New York, 
1893, xiv + 372. 

(3) Calkins, M. W. A First Book in Psychology, New 
York, 3rd ed., 1912, xix + 426. 

(4) Dunlap, K. A System of Psychology, New York, 
1912, xiv + 368. 

(5) James, W. Psychology, New York, 1907, xiii + 478. 

(6) Judd, C. H. Psychology, New York, 1907, xii + 380. 

(7) Ladd, G. T., and Woodworth, R. S. Elements of 
Physiological Psychology, New York, 1911, xix + 704. 


1 Revised from a paper read before! the Graduate Seminary in Psy- 
chology, Cornell University, March 25, 1912. 


4 
i 
« 
« 
i 


RUCKMICH 


(8) McDougall, W. Psychology, New York and London, 
1912, 256. 

(9) Myers, C. S. A Textbook of Experimental Psychol- 
ogy, 2 vol., Cambridge and New York, 2nd ed., 1911, 
xiv + 344, 107. 

(10) Pillsbury, W. B. The Essentials of Psychology, New 
York, 1911, ix + 362. 

(11) Read, M. S. An Introductory Psychology, New 
York, 1911, viii + 305. 

(12) Stout, G. F. The Groundwork of Psychology, New 
York, 1903, vii + 248. 

(13) Thorndike, E. L. The Elements of Psychology, New 
York, 1905, xiii + 351. 

(14) Titchener, E. B. A Textbook of Psychology, New 
York, 1909-10, xvi + vii + 558. 

(15) Yerkes, R. M. Introduction to Psychology, New 
York, 1911, xii + 427. 


Classification of Usage-——After a detailed study of the 
usage of the term ‘function’ in the English textbooks of 
psychology, a systematisation based on coincidences of mean- 
ing seemed logically possible. Difficulties arose in the inter- 
pretation of usage from the point of view of the context 
and, sometimes, of the system. As a rule, very little margin 
was allowed for interpretation in the light of the system 
because of the danger of erroneous construction. It is 
hardly fair to the student or to the critic for an author to 
postulate general systematic points of view at the beginning 
of the presentation in a textbook and to commit breaches of 
promise from that point on. The author was, accordingly, 
held responsible for local renderings, in spite of the fact that 
he may have warned the reader not to pay heed to lapses or 
misuses of language. 

Aside from the borrowed use of the word ‘ function’ in 
the technical sense of mathematics,? which, for the purposes 
of this paper, is disregarded in our tabular arrangement, we 
find that, in the main, ‘ function’ is used in two large ways, 
the first of which is subdivided as follows: 


?This meaning is defined by the Century dictionary: “A mathe- 
matical quantity whose value depends upon the values of other quanti- 
ties called the arguments of independent variables of the function; 
a mathematical quantity whose changes of value depend on those 
of other quantities called its variables.” 
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Meaning End or Purpose Relation 
process or processes 
(A) other organised 
: function or functions 
(1) Service 
(1) defensive 
(B) the total organism 
(2) offensive 
(II) Activity activity active 


This logical classification will become clearer as we pro- 
ceed with the examples that contributed to its foundation. 
We find, in general, that, with the exception noted above,—in 
the instance of the technical mathematical meaning,—every 
occurrence of the word ‘function’ in the literature means 
either ‘service’ or ‘activity;) or the approximate gram- 
matical equivalent of either one of these. That is to say, 
for every appearance of the term ‘ function,’ the one or the 
other of these words, or the corresponding grammatical form 
of the one or the other of these words, can be substituted in 
the text without a marked distortion of the original meaning, 
or a misconstruction of the sentence. The determination of 
the ‘end’ or ‘ purpose’ of the ‘ function,’ and the type of its 
‘relation,’ is based on explicit or, more rarely, implicit con- 
notations interpreted from the context. The ‘ relation’ is the 
aspect in which the ‘ function’ appears. 

A ‘function’ of the type I-A is by nature of service to 
other ‘functions’ or processes and stands in an organised 
relation to them; it may further, complete, or achieve one or 
more ‘ functions’ or processes within the organism, but its 
immediate end is not that organism. Its purpose is to make 
possible the successful operation of other ‘ functions’ or pro- 
cesses dependent on it. Examples of this type follow: 

The function of the central nervous system is to control and com- 
bine the ,Various processes which go on in different parts of the 
organism.* 

The effort by which he succeeds in keeping the right name unwaver- 
ingly present to his mind proves to be his saving moral act. Every- 
where, then, the function of the effort is the same: to keep affirming 
and adopting a thought which, if left to itself, would slip away.‘ 

There are always resistances inhibiting the carrying out of the 
‘ determination,’ and it is the function of the specific act of willing 
persistently to re-inforce the determination.* 


® McDougall, W. op. cit., 26. 
“James, W. op. cit., 454. 
Myers, C. S. op. cit. 332. 
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The formation of the elements of the process of knowledge and the 
inauguration of the control over movements in accordance with the 
mandates of experience—these are the two great functions of 
perceptions.° 

Because association is of wider interest than its function in recall, 
we shall give it a chapter by itself. Association is the organization of 
experience, by virtue of which the various kinds and parts of content 
constitute a whole; it is the functional interconnection of the objects 
of experience as we find them; not a force or activity..... 
The function of the concept in perception is sometimes called 
apperception.” 

In general, it may be said that attention increases the vividness of 
presentative states and thus renders more definite and lasting the 
apperceptive activities of synthesis, analysis, relation, as seen in 
memory, association, judgment, and reasoning ... . It may at least 
be safely said that the arranging and co-ordinating power of volun- 
tary attention greatly facilitates our earliest intuition of things. It 
is here that the relating or apperceiving function of active attention 
is most apparent.® 


In a ‘ function’ of the type I-B, we find an expressed refer- 
ence to the interests of the total organism in and for which the 
‘function’ exists. This kind of ‘function’ does something 
for the individual organism as distinguished from other 
organisms or from the environment at large. The ‘ function’ 
may, under these circumstances, further the interests of the 
individual in protection from other organisms, or it may 
do this for the individual in opposition to other organisms or 
objects of experience. The distinction attempted is that of 
defense versus offense. In other words, the organism may 
strive, with the aid of various ‘ functions,’ either to defend 
itself against its environment, or to express, assert, or advance 
its interests in its environment. The defensive attitude or 
relation is by far the more common, while the assertive or 
expressive relation occurs systematically in the textbooks of 
only a few authors. The former relation is styled I-B-1, and 
is best illustrated by the following selections: 


Such differences certainly appear to be fundamental; but we shall 
see reason to modify this view, when we consider that both forms 
of attention! are vital functions which are brought out and developed 
in the general adaptive reaction of the organism to its social and 
physical surroundings. If we remember that those objects which 
are harmful to us commonly stimulate the nerves very violently, we 
shall begin to see how in the general economy of the organism it may 
be useful to have our senses so constructed that they shall call our 
attention to such possible sources of danger as are represented by 


* Angell, J. R. op. cit. 171. 
7Dunlap, K. op. cit. 179, 198. 
® Baldwin, J. M. op. cit., 71, 124. 
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these intense stimuli, even when we do not consciously desire to have 
our quiet thus invaded.’ 

In summary it may be said that instincts are movements, or feelings 
that may or may not be the result of movements, that come because 
of inherited connections and dispositions in the nervous system. 
In function they serve, on the one hand, to keep the infant alive until 
he may be able to learn for himself, on the other they serve to 
enforce general lines of conduct that are essential for the preserva- 
tion of the individual, the race, and the social group.” 

Reference has already been made to the main function or use of 
sensations in the conscious life of the organism, namely to furnish 
the material to be developed into perceptions and ideas for the 
guidance of the organism in making superior adjustments to the 
conditions of its life, conditions physical, social, and spiritual.” 

Regarded from the biological point of view, the function of all 
mental process and mental structure is to preserve and promote the 
life of the race and that of the individual in so far as he subserves 
the life of the race .... All mental activity, then, normally issues 
in bodily movement; since only by promoting and guiding bodily 
movement can it fulfill its function.” 


‘Function’ of type I-B-2 is very rare. It has the same 
biological significance as has I-B-1, but it carries with it more 
of the idea of self-aggression, the expression of an individ- 
uality, the assertion of the ego over against its environment. 
Examples of this type are: 


The organism is from the first, as we have seen, an active affair, 
instinctly and impulsively adjusting itself to its environment and 
using that environment for its purposes... . Under ‘ Func- 
tion of imagination’]. In answer to the question, then, why we 
imagine, we may say (1) because images enable us to carry on our 
lives in much more advantageous ways than would be the case without 
the aid of imagery; and (2) because we simply can not help doing so, 
there being within us deep-set impulsive tendencies which find in great 
measure their adequate and satisfactory expression in images.” 

The chief function of reasoning is to make discoveries, to carry us 
beyond the limit set to observation, memory, and the simpler forms 
of thought. Reasoning is thus an important form of self-development, 
or learning, a means of acquiring new outlooks, new points of view, 
new bases for action.” 


As a final type of ‘ function,’ we have an activity whose 
purpose is its own acting and whose sole aspect is an active 
relation to the organised system: the assigned task of the 
‘function’ is an end in itself. We should say, for instance, 
under this heading, that the ‘function’ of blood-circulation 


* Angell, J. R. op. cit., ot. 

# Pillsbury, W. B. op. cit., 256. 
™ Read, M. S. op. cit., 106, 107. 
McDougall, W. op. cit., 105. 
* Read, M. S. op. cit., 86, 216. 
* Calkins, M. W. op. cit., 163; v. also 274-77. 
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is not to act as carrier of nutriment to the tissues, but to 
circulate. Stout puts it tersely in the statement: 


When we say that digestion is a function of the stomach, we mean 
that digestion is the stomach engaged in digesting. When we say 
that breathing is a function of the lungs, we mean that breathing is 
the lungs at work.” 


Further illustrations of this type follow: 


The organism is a whole. It possesses a certain form, changing 
from moment to moment; it exhibits manifold functions or activi- 
ties, it also possesses experiences.” 

To speak, then, of consciousness and to attempt to describe con- 
sciousness as something that exists and can be analysed into constit- 
uent parts which severally exist, abstracting from or neglecting the 
mental activity or function, is to distort the facts very seriously and 
to use a method which cannot be wholly successful.’ 

If the free endings of the epidermis are not organs of pain, the 
physiological evidence for the connection of pain with unpleasantness 
falls to the ground. If they are, it is still possible that their exposed 
position and consequent liability to injury allow them to function as 
sense-organs, while they are replaced in the interior of the body 
by more highly specialised structures; or it is possible that they have 
become adapted, in some unknown way, to the reception of sensory 
stimuli.” 

It is true that a large part of habit is ideational; the bodily func- 
tions are influenced by the processes in representative consciousness.” 


These are some of the more frequent and apt occurrences 
of the use of this form of the term ‘function.’ It now 
remains to trace out the appearance of the term in every 
one of the several textbooks reviewed for this purpose. 


ANGELL (1). In this textbook, we find frequent usage 
of this term, and in almost all of its meanings. Out of over 
one hundred appearances, there are about fifty whose meaning 
places them under rubric I-A of our classification, i. e., 
* function’ used in this sense has as its end the furtherance of 
some other process or ‘ function’ in the organism. It is only 
fair to state, however, that in a large number of these in- 
stances the word is applied to physiological rather than to 
psychological processes; but the term is by no means 
restricted to physiological usage as the following citations will 
indicate : 


* Stout, G. F. Manual of Psychology, New York, 1907, 49. 
* Yerkes, R. M. op. cit., 341. 

™ McDougall, W. op. cit., 59. 

* Titchener, E. B. op. cit., 261. 

* Dunlap, K. op. cit., 334. 
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The neurones of the central (nervous) system may be grouped 
according to certain of their functions in three great divisions: 
(1) sensory neurones which bring nervous impulses in from the 
sense organs, (2) motor neurones which terminate in muscles and 
carry to them impulses from the nervous centers, and (3) central 
neurones which in various ways join together the members of the 
first two groups. As we remarked earlier in the chapter, the nervous 
system seems to manifest its essential value as a device whereby 
as movements are made in response to sensory stimulations. 
p. 27. 

The function of the peripheral neurones is evidently that of trans- 
mitting impulses from the sense-organs into the nervous centers, and 
we need discuss them no further at this point. [p. 32.] 

Each of these cases illustrates the function of the sensory-motor 
circuit. The light rays falling upon the retina set up currents in 
sensory nerves, which are transmitted to cells in control of the 
muscles of the eyes; and these cells in turn send out impulses, which 
result in convergence and accommodation. [p. 100.] 

From the physiological side it is evident that the primary organic 
function of the \ ad processes must be that of instigating 
movements. [p. 14 

The formation 7 the elements of the process of knowledge and 
the inauguration of the control over movements in accordance with 
the mandates of experience—these are the two great functions of 
perception. [p. 170.] 

Of the subject side of consciousness it seems impossible to predicate 
anything save its existence. Its function, to be sure, must apparently 
remain fixed. It must always be the knower annealing - various 
elements of our experience into some sort of unity. [p. 44 

Taken in their entirety, what do these two great cane of fact 
point to, regarding the function of emotion, it. e., (1) the temporary 
suspension of voluntary control in the forward movement of con- 
sciousness, and (2) the overflow of motor impulses into channels 
leading partly to the involuntary muscles and partly through heredi- 
tary influences to the voluntary system? .... The significance of 
emotion as a fact of consciousness would seem, therefore, to be 
resident in this monitory function, represented by its compelling 
announcement of needed adjustments, its report of unstable 
equilibrium. [p. 378.] 

As we saw long since, all such expansive states of consciousness 
are, other things equal, intrinsically agreeable, and they afford a 
definite appeal to the accommodatory function of attention. [p. 425.] 


There are a few instances, less than a quarter of the total 
number of occurrences of the term, which imply pure activity, 
of type II in our schema, without apparent reference to any 
end outside of the activity. It is extremely difficult to dis- 
tinguish, at times, between the meaning just illustrated, and 
the meaning of bare activity ; but it is possible to give enough 
examples of the latter meaning to justify the distinction. 


It may be said that however true our account of the organic 
activities involved in emotional psychoses, it is, nevertheless, a false 
description of the facts to say that we are conscious in any explicit 
way of these functions of our bodily selves. [p. 372.] 
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Furthermore, the grasping of the object, involving as it does a 
— motor coordination of an efficient kind, is per se agreeable, 
it is a normal activity of functions (in this sense instinctive) 

peo a to the demands laid upon them. [p. 407.] 

Psychologists are by no means agreed as to the precise nature of 
the mental activity by means by which we apprehend relations. Cer- 
tain writers make the whole achievement a function of attention, and 
disclaim the necessity for any further explanation. [p. 248.] 


The remaining occurrences of the word ‘function’ are classi- 
fiable under I-B-1, i. e., they refer to the organism as an end 
and bear the interpretation of service to that organism. 
Clearly the interests of the organism seem to be indirectly sub- 
served in many other cases; some of the quotations given 
have connotations of that kind. In fact, if a reviewer is 
entitled to a general impression of the textbook, he does not 
hesitate to say that there appears to be an undercurrent of 
meaning of the ‘survival’ type in almost all of the uses 
found. All that this means is that ‘ function’ in almost every 
connection subserves directly or indirectly the ends of the 
organism as a whole, i. e., helps it to survive in a hostile, or 
at least, in a difficult, environment. Unambiguous statements 
to this effect follow: 


It will assist us in gaining a working idea of the nervous system to 
bear in mind the fact that its fundamental function consists in the 
conversion of incoming nerve impulses into outgoing age’ impulses 
causing movements tending to preserve the creature. [p. 16 

We announced our purpose at the outset to adopt a biological point 
of view [sic] in our psychological study, and to attempt at every 
step to see just how the mind aids in the adjustment of the human 
being to the environment. If we turn from the merely general state- 
ment that the fundamental function of consciousness is to better such 
adaptive activities, and observe any specific instances of the process 
of adaptation itself, we shall always find that the actual work of 
accommodation is going on at the point which we call the point of 
attention. [n. 80. 

The function of the unpleasant in consciousness is, then, evidently 
to furnish an immediate and unambiguous index of conditions which 
menace the welfare of the organism. ... The obvious function of 
agreeableness is consequently found in the furnishing of immediate 
exponents of organic welfare. [p. 327.] 

They (instincts) represent, by common consent, those forms of 
reaction upon the environment which the race has found most effective 
in maintaining itself against the rigours of climate and geographical 
ogee = against the assaults of various forms of animal life. 
Pp. 345. 


Apparently, then, by the specific admission made in one of 
the above quotations, mind, for Angell, is almost entirely 
biological in regard to the organism. All three meanings of 
the word ‘ function,’ however, are noted. 
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BALDWIN (2). In this text we find a more frequent 
usage of the word ‘ function’ than we did in Angell; but its 
use is confined almost entirely to rubrics I-A and II, and is 
distributed almost evenly between them. Only three occur- 
rences of I-B-1 were found; a single illustration of this use 
will, therefore, suffice: 


The analogy, therefore, may be put something like this: the nervous 
system in its development has taken on the two functions called 
stimulation and reaction. When consciousness arises it is at least— 
whatever else it be—an aid through pleasure and pain to the life pro- 
cess, and to the further development of the system. Analogy would 
lead us to look, therefore, for this new factor in connection with each 
of the two essential nervous functions, stimulation and reaction. 


[p. 309.] 


It follows that most of the appearances of the word do not 
come in contexts which would indicate a use of the term with 
reference to the survival of the organism. Baldwin, for the 
most part, has not written the textbook considered from a 
biological point of view. The trend of the book, taken as a 
whole, is toward a physiological description of mind, not as 
a matter of nerve-tissue conveying nerve-impulses, but as 
doing something mental and non-physiological but in a physi- 
ological manner. The most frequent usages come under this 
aspect. Sometimes the activity has an end outside of its own 
acting; in this case the word comes, of course, under I-A 
as the following: 


For it should be remembered that we must find a mechanical basis 
for muscular control even though we advocate a directive and selective 
function of will. [p. 43.] 

It may at least be safely said that the arranging and codrdinating 
power of voluntary attention greatly facilitates our earliest intuition 
of things. It is here that the relating or apperceiving function of 
active attention is most apparent. [p. 124.] 


In one instance ‘ function’ as used in the sense of I-A 
passes in meaning to I-B-1: 


Whatever directly causes me pleasure or pain excites interest. Here 
the reference to self is so immediate that the knowing function which 
the attention brings with it is simply a self- -preserving function. I 
am interested in pain to discover the cause and remove it, and in 
pleasure to understand and continue it. This is what pleasure and 
pain are for, to warn and advise; and to say they interest us is to say 
that they carry this function into the life of thought. [p. 246.] 


Lastly there are types of ‘function’ which are classifiable 
under our rubric II: 
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It has already been seen that all mental activities reside, that all 
apperceptive processes happen, in the attention; hence the great class 
of emotions of activity cluster round the different phases of the 
attentive life. These feelings again fall into two classes, which we 
may call feelings of degree of adjustment and feelings of function, 
or activity proper. [p. 

We are now prepared to gain a view of the entire process of 
imagination looked at, not as the union of these separate activities 
or factors, but as what appears at first sight to be, a single function 
of the mind. [p. 187.] 

Under this head, also, as including any function, and not simply 
muscular activity, the pleasures arising from the gratification of the 
organic appetites and instincts appear to fall, they are functions of 
periodical exercise, and their normal working involves periodical 
stimulation. [p. 233.] 


The general impression got from this book is the conception 
of mind as an active organ. If the point that mind is con- 
sidered as contrasted with, and not as a part of, the physi- 
ological apparatus of the organism, is well established, then 
there is no danger of misinterpreting the statement that, in 
this book, mind is viewed from a physiological angle: it acts 
as a non-physiological organ in the organism, but it acts in a 
physiological way, i.¢., it works within the confines of an 
organised whole. 

CALKINS (3). In this book the occurrence of the term 
is comparatively rare. Out of the 25 appearances, about 
one-half have physiological references, and some of the 
remaining relate to non-psychical phenomena. But the book is 
important for our discussion in its attitude toward the func- 
tioning of a ‘self’ aggressive to its environment in the light 
of self-development. We have already quoted one passage 
in illustration of the rubric I-B-2.2° The conception noted, 
however, does not emerge so much in the use of the term 
itself, as it does in connection with the context appearing with 
the term. In the following example it is difficult to decide 
whether the meaning of the term ‘function’ is classifiable 
under ‘ service’ with other processes as an end, or with the 
organism in its aggressive attitude as an end, viz. I-A, or 
I-B-2. The context probably settles the matter in favor of 
the latter (I-B-2): 


The functions of the imagination are by this time evident. By 
reproductive imagination, or memory, I hold to my past; and in crea- 
tive imagination I reach out also beyond the limits of past and 
present. As a merely perceiving self I am bound to this desk, this 
loom, this plot of ground; but as a remembering self I live through, 
once more, the exhilarating adventures and the beautiful scenes of 


page 103. 
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my past experience, and as a creatively imagining self I am hampered 
neither by ‘now’ nor by ‘then.’ [p. 125.] 


In a discussion of psychology as science of mental function, 
an attempt is made to vindicate the use of the term ‘ function’ 
in the aspect and meaning of I-B-2. In it appears the 
following: 


If the term ‘function’ be taken with the meaning ‘reaction to 
environment’ and if the environment be then described, in Professor 
Angell’s words, as ‘social’ and not merely ‘physical,’ it must follow 
that a ‘function’ is a social relation,—in other words, a personal 
attitude. If, on the other hand, the term ‘function’ be taken in a 
strictly biological sense, then the account of different sorts of con- 
sciousness as different reactions to environment, .... these accounts 
will explain and classify mental phenomena, but will in no sense 
describe them psychologically. .... The classification of a psycho- 
logical experience as biologically useful is both correct and significant, 
but so far from fulfilling the requirements of psychological analysis, 
it is not psychological description at all. Such description is, indeed, 
impossible without the study of a self, in personal relation, emphasised 
or unemphasised, receptive or assertive, egoistic or altruistic, to an 
environment which is personal as well as biological. [p. 275.] 


Illustrations of the use of the term as described under I-A 
follow: 


Some psychologists hold that the a of redistribution belongs 
peculiarly to the cell bodies. [p. 288. 

It has already appeared that the function of the lenses and muscles 
of the eye is the formation of clear images on the retina. [p. 300.] 


The meaning given under II also appears occasionally : 


It is a moot question whether sense-consciousness accompanies the 
functioning of these lower and interior centres. The probability, 
however, is that in the case of the lower vertebrates, with less 
developed hemispheres, the excitation of lower and of interior brain 
is accompanied by consciousness, and that, on the contrary, excitation 
of the hemispheres is necessary to human consciousness. [p. 291.] 

On its neural side, dissociation implies what may be described some- 
what figuratively, as a blocking of ordinary ‘association paths’ and 
a consequent damming up of cortical energy. This results on the 
one hand in the more intense functioning of the sense centres still 
excited, and on the other hand in the spread of the cortical energy 
through less frequently used ‘brain paths.’ [p. 384.] 


Emphasis is laid, then, on the meaning of the term 
‘function’ as given under I-B-2, i.¢., it is connected with 
the conception of the self functioning in a self-developing 
manner and in a social environment of other selves. The 
term occurs, however, with other meanings, especially in 
physiological contexts. 
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Dun Lap (4). With the exception of the use of the word 
‘function’ in its mathematical sense, all the appearances can 
be classified under either I-A or II: either the ‘ function’ 
serves some other process or ‘function,’ or it simply acts. 
These meanings are distributed about equally among the 
thirty appearances of the word. Instances where the ‘ func- 
tion’ furthers another ‘function’ or process are the 
following (I-A): 


This approximate repetition of a former content is the reproductive 
function of eS te and we speak of it simply as reproductive 
imagination. [p. 161.] 

The function of the concept in perception is sometimes called 
apperception. [p. 198.] 

It is scarcely probable that muscular sensation by itself can give 
space-content. The only betweenness of such sensation is the temporal 
betweenness, and its function in the production of space-content can 
be only secondary. But it does help to develop our space-content in a 
very important way,.... [p. 218.] 


But there are as many occurrences of the term ‘ function’ 
with the meaning of activity for its own sake, examples of 
which are: 


Finally, psychology is not the study of the functions of the nervous 
system. In fact, all the essential points of psychology can be ex- 
pounded, as they have been developed, without reference to the 
nervous system, of by reference to a conception thereof which is 
ridiculously inaccurate. Nevertheless, it is true that psychological 
principles and facts are more easily described and investigated when 
referred to the structure and probable activity of the brain and nerves, 
as understood by the person to whom described or by whom. investi- 
gated, and we believe that the more closely physiological conceptions 
approach agreement with the actual facts of structure and function, 
the more facile the progress of psychology. . 4.) 

The most conspicuous peculiarity of relation-content is that it has 
no definitely assignable nervous process corresponding to it. We 
know of no “center” in the brain for the perception of relations, 
and we do not know that it is a cortical function at all. We must 
not suppose that perceived relations depend on, or are functions of 
“brain-paths,” or “association fibres;” brain-paths represent simply 
connections established between different factors of content, by the 
operation of which the factors function together; the physiological 
connection is not the same thing as the experienced connection or 
relation, and the physiological connection may 7. perfectly 
whether a specific relation is experienced or not. [p. 14 

The actions of which the human body is capable may » ? divided 
usefully into two classes: physiological reflexes and conscious reflexes. 
The first class, which includes the actions in which consciousness 
plays no essential part, is but indirectly of interest to the _ 
although of extreme importance in vital function. [p. 26 


A ‘function’ may mean, then, a serviceable activity with 
some other ‘ function’ or process as an end, as often as it 
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may mean simply an activity of some sort without any definite 
serviceable direction. Attention must, however, be called to 
the more frequent use of the word with the first meaning in 
purely psychological connections and to the more common 
occurrence of the term in the second sense in purely physi- 
ological contexts. 

James (5). The meaning of ‘function’ in this book is 
limited to the two mentioned in connection with the review of 
the last book, and, out of the 25 occurrences, the majority 
are classifiable under the meaning of ‘service’ with other 
processes of ‘functions’ as an end. We find good illustra- 
tions of the meaning corresponding to our heading I-A in 
the following: 


Sensation, thus considered, differs from perception only in the 
extreme simplicity of its object or content. Its object, being a simple 
quality, is sensibly homogeneous; and its function is that of mere 
acquaintance with this homogeneous seeming fact. Perception’s func- 
tion, on the other hand, is that of knowing something about the 
fact. [p. 14.] 

The chief function of our eyes and ears is to enable us to prepare 
ourselves for contact with approaching bodies, or to ward such contact 
off. They have r+ tend been characterized as organs of anticipa- 
tory touch. [p. 61.] 

If we then consider the cognitive function of different states of 
mind, we may feel assured that the difference between those that are 
mere ‘ acquaintance’ and those that are ‘knowledges-about’ is reduci- 
ble almost entirely to the absence or presence of psychic fringes or 
overtones. [p. 167.] 


‘Function’ as bare activity with no purpose other than its 
own acting occurs much more rarely. One example may, 
therefore, be sufficient : 


If paths are shot-through at all, they are shot-through in consistent 
systems, and occasion thoughts of definite objects, not mere hodge- 
podges of elements. Even where the brain’s functions are half 
thrown out of gear, as in aphasia or os asleep, this law of 
figured consciousness holds good. [p. 316.] 


The most frequent use of the term ‘ function’ occurs with 
the meaning, therefore, of ‘service’ especially when placed 
in a psychological setting. Occasionally, also, the meaning of 
‘activity for its own sake’ appears, but usually only in con- 
nection with physiological processes. 

Jupp (6). The full tale of meanings of the word ‘ func- 
tion’ is found in this book, and the word occurs almost as 
frequently as it does in Angell or Baldwin, i.e., about 80 
times. Out of these appearances, there are a few scattered 
references to the meaning as given in I-B-1, i. e., of ‘ service’ 
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to the organism in the defensive relation toward its environ- 
ment; two references to Calkins’s ‘ social function,’ our I-B-2; 
and the remaining references about equally divided, with a 
slight majority for the meaning of II, i. e., ‘ activity for its 
own sake,’ over the conception of ‘function’ as ‘service’ 
with other processes or ‘functions’ as an end,—our I-A. 
Illustrating these usages in order of notation, we have the 
following quotations as examples of the last mentioned (I-A) : 


The function of a sensation can be defined only by considering the 
use to which the sensation is put..... The function which a given 
sensation serves is not determined merely by the quality or intensity 
of the sensation; it is determined in a large measure by the relation 
into which the sensation enters. [p. 131.] 

After the memory image is thus aroused, it is used as a percept 
would be used to guide action, and so becomes an important additional 
means of controlling behavior. The control of action is the chief 
function of the memory image. [p. 238.] 

The important fact in an idea is thus the relation into which its 
contents enter. Thus idea is the function of memory factors in much 
the same sense that perception is the function of sensations. [p. 247.] 


Turning now to the quotations which illustrate the meaning 
of ‘ function’ as ‘ service’ with the organism in its defensive 
relation toward its environment as an end (I-B-1), we have: 


Every highly developed function of an animal is recognized in 
biology as having its relation to the struggle for existence..... 
With such facts before us can we escape the question, What part does 
consciousness play in the economy of life? From the lower forms 
of animal life up to the highest, we find a steady increase in the scope 
of intelligence. In the highest animals we find mental evolution 
carried so far that intelligence is very often of more significance than 
any other single function or even group of functions. [p. 3.] 

No better illustration than this could be found of the fact that 
the development of all experience is in the direction of the perfection 
of functions. Content is here used for a time to aid in building up 
a habit and then the content is dropped and the function is retained. 
The value of memory in such cases as this is merely to enlarge the 
basis of reaction until the most useful type of reaction can be securely 
established. [p. 240.] 


Two examples of ‘ function’ used in the sense of assertive 
development in a social environment (I-B-2) appear: 


The slightest revival of the memory image is enough to arouse the 
appropriate activity; that is, the function of the image is gradually 
selected as the important contribution to individual development, and 
the content factors drop out more and more. [p. 239 

The worthy sponsors of the child unquestionably indulged, even in 
the early days of the ceremony, in certain exchanges of information 
with regard to other members of the community, and this social 
function which the individual served was very readily connected with 
the word coined to refer primarily to the religious function. [p. 265.] 
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The illustrations of the last type of ‘ function’ used, i. e., 
that of ‘ activity’ with its own acting as an end (II), are: 


Between the function of movement as exhibited in this simplest 
form and the same function as exhibited in the highest animals, there 
is a long course of development, but this development consists solely 
in differentiation of movements, in refinement of adjustment and 
organization, not in the production of a wholly new fact of life. 


[p. 16.] 
For example, there is in this parietal region one area which is of 
extreme importance in the function of speech..... He may be 


capable of articulation, which is a motor function, but he will lack 
the ability to interpret the impressions when he sees or hears words 
or to give expression to a coherent series of ideas. [pp. 54-5.] 
Why should this group of animals turn to the development of all 
the instruments of civilization? The problem stated in this form 
becomes a problem of functional development, rather than a problem 
of physical development. The animal must have been driven at 
some time into a situation where his development turned upon his 
ability to adopt a new type of behavior and a new mode of life. 


[pp. 366-7.] 


To sum up: while we find in Judd a small numerical 
majority in favor of the meaning of ‘activity,’ it must be 
noted that ‘ function’ thus used appears, for the most part, in 
physiological contexts (in direct opposition to the tendencies 
manifested in Angell and Baldwin). The meaning of ‘ser- 
vice,’ on the other hand, applies more directly to psychological 
usage. In spite of the confessedly biological nature of some 
of the quotations given, we find that the psychological treat- 
ment of the data of human experience as given in the book, 
especially in connection with the usage of ‘function’ in the 
sense of ‘ service’ with other processes as an end (I-A), leans 
heavily on the biological point of view, an aspect which 
colors the entire presentation, and stands, as it were, behind 
the scenes ready to prompt the actor in an emergency. 

Lapp and WoopwortH (7). In this work ‘ function’ 
is consistently limited to the meaning of ‘activity’ (II). 
Consciousness is apparently conceived from a physiological 
point of view. The word occurs very frequently, beginning 
with the chapters on the nervous system and passing on 
through the chapters in which psychical phenomena are 
correlated with ‘brain activities.’ This conception holds 
throughout and is instanced by the following example: 


Consciousness may reasonably be taken as indicating brain activity ; 
in other words, when there is consciousness, then the brain is active. 
And degrees of consciousness may probably be taken as indicative 
of degrees of brain activity. The field of attention may therefore 
be taken as an index of the field of greatest brain activity. [p. 609.] 
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We are several times greeted with the word, ‘ faculties,’ a 
term which has not yet dropped out of the psychological 
vocabulary of several well-known psychologists :** 


Besides the foregoing groups, or classes, certain observations which 
have more or less of scientific confirmation and value, may be made 
regarding the physical basis of the feelings and volitions controlling 
the bodily members, and of the higher faculties of memory, association 
of ideas, etc. [p. 7.] 


Several illustrations of ‘ function’ used as ‘ activity ’ follow: 


He [Flechsig] believes that the map of the cortex so obtained is 
also to be regarded as a map of the distribution of functions; and 
in particular he supposes that the regions whose fibres receive their 
myelin sheath early are the centres of the lower functions of sensa- 
tion and movement, while the late-myelinating regions are the seat 
of the highest intellectual functions. [p. 224.] 

In a word: Jt may be possible, by training, to increase the speed 
and improve the quality of those general cerebral forms of function- 
ing, to which attention and discrimination correspond from the intro- 
Spective point of view..... We pass now to a study of that 
complex form of functioning which is called “memory,” in a more 
special meaning of the word. [p. 572.] 


There is so very little variation in the meaning of the term 
‘function,’ although occasionally it gets biological significance 
from the context, that, once having noted what kind of a 
psychology the authors set out to write, little is left to be 
indicated in the review save the fact that we have here a 
consistently physiological presentation of consciousness. 

McDoucatt (8). In this little book the term ‘ func- 
tion’ occurs over 40 times, but, again, as in the case of Ladd 
and Woodworth, except for a very few cases, with a uni- 
formity of meaning. The meaning assigned, appears under 
our II, vis. that of ‘ activity’ for its own end. After con- 
sidering the various methods of psychological description, 
‘faculty’ psychology, linked associations, physiological 
psychology, the author goes on to say: 

We have already approved of the method of describing mental 
process which consists in speaking of it as the activity of a subject; 
but instead of saying that the subject exercises these activities about 
ideas, we agreed to say that the subject, or (as we may now say 
if we prefer the mode of expression ) the mind thinks of objects in 
these various ways. Now, if we recognize a subject, we must admit 
that it has certain faculties; for a subject devoid of capacities would 
be a nonentity. And by a “faculty” we mean a capacity for an 
ultimate, irreducible, or unanalyzable mode of thinking of, or of 
being conscious of, objects; a capacity which we have to accept as a 


* Among them are McDougall (op. cit., 201), Pillsbury (op. cit., 
341), and Yerkes (op. cit., 293). 
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fact, and which we cannot hope to explain as a conjunction of more 
fundamental capacities. [p. 77.] 


He is, in strict accordance with his program, faithful to the 
meaning of ‘function’ in the sense of ‘activity ;’ and he is 
at liberty, as he does in one instance, to use the term ‘ faculty’ 
as an equivalent for ‘ function’ 


He [Janet] assumes that the unity of the mind, as normally revealed 
in the direction of its activity towards one topic at any one moment, 
is conditioned by the exercise of a synthetic power or energy which 
one the fundamental functions or faculties of the mind... .. 

p. 201 


In other places he equates ‘ function’ with ‘ activity ’ 


Now, besides abstracting from the active or functional aspect of 
consciousness, this method necessarily falsifies the facts by neglecting 
the actual changes and by breaking up the continuity of the whole 
stream of consciousness, both the continuity of the parts which make 
up the whole at any one moment of time and the continuity of the 
whole at successive moments. [p. 49.] 


The one example of the. meaning of ‘function’ with a 
biological reference, i. e., our I-B-1, must be recorded: 


All mental activity, then, normally issues in bodily movement; 
since only by promoting and guiding bodily movement can it fulfil its 
function. Conation is the application of mental energy to the direc- 
tion and maintenance of the bodily activities by which the life of 
the race is furthered, and cognition governs bodily activity only 
through the medium of conation. [p. 105.] 


It is obvious, then, that in this book we have a conception 
of mind similar to that of Baldwin: the mind acts much as a 
physiological organ ; it does work; it acts out its own destiny. 
That this conception of acting is consistently carried out in 
the book is the judgment made as the result of the review. 

Myers (9). ‘Function’ is used only eleven times in this 
work; all usages, with one exception, are in connection with 
physiological processes, and all appear in the first (or ‘ text- 
book’) part. One-half of the meanings come under our 
rubric I-A, and the remainder under II. Of those usages 
that have the sense of ‘service’ with other processes as an 
end (I-A), the following is a good example: 


The absence of Purkinje’s phenomenon and of the photochromatic 
interval at the fovea, when taken in conjunction with the absence of 
rods at the fovea, suggests that while the cones are concerned with 
ordinary vision under conditions of bright adaptation, it is the 
function of the rods to develop colourless sensations in the dark- 
adapted eye. [p. 83.] 
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On the psychological side, we have the following example: 


There are always resistances inhibiting the carrying out of the 
‘determination,’ and it is the function of the specific act of willing 
persistently to re-inforce the determination. [p. 332.] 


An illustration of the usage with the meaning of ‘ activity,’ 
(II), is given in the appended quotation: 


Motor sensations are often called ‘kinesthetic’ sensations. But, 
strictly speaking, the labyrinthine sensations are likewise kinzsthetic 
in function. [p. 60.] 


In general, then, ‘function’ is not applied to psychical 
phenomena in this work. In physiological contexts it may 
mean either ‘service’ or ‘ activity.’ 

PittspuRY (10). This author uses the term ‘ function’ 
about sixty times and in a variety of meanings. Of most 
frequent occurrence is the meaning of ‘ activity ” (II) ; much 
less often appears the meaning of ‘ service’ in connection with 
other processes as ends (I-A); more seldom ‘ function,’ in 
the sense of ‘service’ with the organism in its defensive 
relation to the environment as an end (I-B-1), is found; and 
once the word is used in connection with the organism in an 
assertive and developmental attitude toward its environment 
(I-B-2). Taken in order of classification, we have the fol- 
lowing examples of the usage in the sense of ‘service’ in 
behalf of other processes (I-A): 


One extremely important function of the lens is the accommodation 
or focussing of the eye. [p. 85. 

When certain of these separate functions are grouped in one way 
or to the accomplishment of one end, the process is perception; when 
grouped in another way, imagination; in a third, memory; and in a 
fourth, reasoning. When other functions are introduced and practical 
activities are controlled, the process is will... .. In any event, what 
gives the name to the function in everyday life and in scientific usage 
are not the materials of which the mental state is composed or even 
the laws that are revealed in the operation, but the end that the 
function subserves. [p. 342.] 


Used in connection with the survival of the organism 
(I-B-1), we find the following appearance of the term ‘ func- 
tion ’ 

The function of the nerve-cells in the colony may be regarded 
metaphorically as protective and connective. They compel the differ- 
ent parts to act together, and on the right occasion they enable the 
parts to respond to the external world. The nervous system enables 
the organism to act as a unit and not as a mass of separate 
organisms. [p. 20.] 
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As an illustration of the meaning given under I-B-2, that 
of ‘service’ to the organism in its endeavor to assert itself 
in a social environment, the following occurs: 


The self may be approached from two distinct sides. One may 
ask what is in mind when one thinks ‘I.’ This question is on the 
same level as any other concerning the nature of a mental state; it 
is a question of structure. The other set of questions deal with 
the capabilities of the man; they ask what the self does in different 
relations, they raise problems of function. The one problem is of 
what the man himself appreciates as himself; the other asks what 
it is that makes an observer regard the man as continuously the 
same person, why he is trusted to act in a definite way, at all 
times. [p. 343.] 


Finally, we come to the meaning which occurs most fre- 
quently in the book, that of ‘ activity’ working in its own 
behalf (II): 


The theoretical considerations may give any conclusion indifferently, 
and popular opinion seems to be much divided as to how far the 
effects of training may spread from the function actually exercised 
to other related functions. . . . On the one hand, the separate 
functions have been regarded as absolutely distinct; on the other, 
any training is assumed to be effective for all mental capacities. 


[p. 331.] 
One can assert at present only that whether training in one act or 


in one field will be beneficial to other different acts or functions of 
the same sort depends upon whether the two functions have anything 
in common, and whether the common factor works in the same way 
in each of the activities in question. [p. 338.] 


Reap (11). In his preface this author frankly states his 
“belief that at the beginning of the study there is little value 
in the differentiation of psychology into such types as func- 
tional and structural, for both aspects of the description and 
explanation of mental life seem natural and harmonious to 
the beginner if the differentiation is ignored,” and he goes 
on to say: 

This book, accordingly, attempts to tell its “plain tale” regardless 
of such distinctions, yet makes use of the contributions of both types 
of psychological treatment. [p. iv.] 


We shall not be surprised, therefore, to find no restraint 
placed upon the use of the term ‘function.’ The 40 odd 
occurrences of the word are, in fact, distributed over all four 

rubrics in our classification of meaning. Exactly one-half of 
the appearances of the word fall under our first classification 
(I-A), i. e., ‘ function’ means, in this case, ‘ service’ in con- 
nection with other processes. Of this class, the following are 
illustrations : 
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We have indicated that the fibrous whitish courses have as their 
function the carrying of nervous impulses to and from the brain. 
The main function of the cell bodies forming the gray matter of the 
cord is to receive and send out again the various nervous currents, 
Certain reflex acts are controlled by these cell bodies. That is, 
some of the sensory currents are received by these cell bodies, and 
are immediately transferred to those motor courses which also have 
a functional connection with them. [p. 39.] 

In the treatment of perception as well as that of sensation the main 
part of the story is taken up with the nature of these processes 
from the structural point of view. But their functions are important 
and should not be lost sight of. The first function of perception is 
its guidance of conduct by interpreting sense stimulation in terms 
of past experience. .... The second function of perception is the 
part it plays in the further development of knowledge. It will 
be made clear as we proceed that memory, imagination, conception, 
judgment, and reasoning are developed from perception experiences. 
.... The main function of sensations was seen to be their use in 
the development of perceptions. [pp. 130-1.] 


Not a few references to ‘ function’ as used in the sense of 
‘service’ to the organism in defense of its environment, are 
found. Some of these are given: 


The first feature of consciousness in our account, then, may be 
stated as follows: Consciousness, as a: whole and in its various 
parts, has as its office or function the furthering of the life of the 
organism by means of the superior adjustment which it is able to 
bring about. [p. 19.] 

Reference has already been made to the main function or use of 
sensations in the conscious life of the organism, namely, to furnish 
the material to be developed into perceptions and ideas for the 
guidance of the organism in making superior adjustments to the 
conditions of its life, conditions physical, social, and _ spiritual. 
[pp. 106-7.] 


Both appearances of the term ‘function’ in connection 
with the meaning of ‘service’ to the organism in an asser- 
tive and developmental relation to its social environment 
(I-B-2) have already been quoted in illustration of the 
original classification.2* There remain, therefore, examples 
of the use of ‘ function’ with the meaning of ‘activity’ for 
its own sake (II): 


In addition to this there must be taken into the account the likeli- 
hood of A discharging into B, rather than into any of its other func- 
tional connections, this likelihood depending upon the frequency of 
their working together, their recency of connection, the intensity of 
the nervous impulse in their former functioning, the scarcity of other 
functional connections, and the general brain set or tension at the 
time. [p. 186.] 

Popular speech is apt to be misleading when it makes use of such 
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expressions as “the imagination” and “the power of imagination.” 

These phrases are in keeping with a view of the mind no longer 
tenable. They are but abstract ways of speaking of the concrete 
images and of the mind’s functioning in the way of imaging. [p. 224.] 


Briefly, this book takes a decidedly biological point of view, 
for most of the usages of ‘function’ with the meaning of 
‘service’ with some other process as an end, appear in 
biological contexts. The environment is always present in 
the background, and consciousness is a mechanism placed in 
the organism to enable the organism to adjust itself better 
to that environment. 

Stout (12). In this book the task of classification is 
simple because of the consistency in the usage of ‘ function.’ 
With one exception, and that a doubtful one, all of the 21 
appearances of the term come under class I-A, viz. that of 
‘service’ in behalf of some other process or ‘ function.’ To 
illustrate : 


The function of the central nervous system is to control and com- 
bine the oe processes which go on in different parts of the 
organism. [p. 26. 

But it [ideal construction ] defeats its own end if it contradicts 
perceptual data; for it is ultimately founded on perception. Its 
materials are drawn through conceptual analysis from the concrete 
content of perceptual experience, and its function is to connect de- 
tached data of perception in a system through a process of conceptual 
synthesis. [p. 170.] 


The one exception is probably our II, meaning ‘ activity for 
its own sake’ 


In grief there is general depression and disturbance of the vital 
functions, accompanied by cries, complaints, and movements which 
give relief by drawing off nervous energy, instead of specific motor 
attitudes in the way of practical adjustment to surrounding conditions. 


[p. 191.] 


All ‘ functions’ are therefore classifiable under the rubric 
of ‘service’ and further other processes in the organism. 

THORNDIKE (13). Two meanings of ‘function’ ap- 
pear in this work: ‘service’ in connection with other 
processes (I-A), and ‘service’ in connection with the main- 
tenance of the organism in its environment (I-B-r). 
Examples of the first of these are: 


The function of thoughts and feelings,—i. e., the work they do, 
the service they perform, their share in the business of life,— is to 


influence actions. [p. 111.] 
The function of a general notion or concept is to provide . constant 


mental sign for any one of the members of a group. [p. 116 
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Of somewhat less frequent occurrence is the second 
meaning of ‘ function,’ our I-B-1: 


The function of the permanence of mental changes in conscious 
memory and in unconscious habits of thought and action is, of course, 
to permit experiences to extend their influence into the future. Man 
and other animals as well would quickly succumb to the environment 
te the _ it taught them in one hour were all lost during the next. 

p. 115. 

The function of attention, is, first, to economize time and effort. 
The selective activity for which attention stands concentrates mental 
life upon the things, qualities, and conditions of moment to us and 
allows the rest of the universe to slip by without taking our time. It 
allows us to proportion the prominence any thing shall have in the 
mind to the importance it possesses for our welfare. [p. 118.] 


In the comparatively short section of the book in which 
functional aspects of psychology are treated, we find, then, 
a biological tendency manifested, a tendency which pervades 
passages in which ‘function’ occurs in either of the two 
meanings noted, but, of course, more noticeably in connection 
with the meaning of ‘service’ in behalf of the organism 
(I-B-1). 

TITCHENER (14). With the exception of 5 occur- 
rences of the term ‘ function’ with its mathematical meaning 
and one occurrence in the sense of our I-B-1, or ‘ service’ 
with the organism in its defensive relation to the environment 
as an end, already quoted,”* the remaining 17 appearances are 
classifiable under rubric II, as synonymous with ‘ activity’ for 
its own sake. All occurrences have physiological bearing, i. e., 
they do not refer to psychical phenomena. Examples of this 
predominant meaning of ‘ function’ are: 


Even, however, if we grant—and the point is more than doubtful— 
that contrast between feelings occurs, introspection shows that the 
sour quality is itself intensified; and the explanation is therefore 
to be sought in the sphere of sensation. The sweet-sensitive bulbs 
have been put out of function by adaptation to the sweet of the 
pudding, so that the mixed, sweet-sour stimulus affects only the sour- 
sensitive bulbs. [pp. 140-1.] 

For the most part, the action of the heart and lungs is not accom- 
panied by sensation. There are times, however,—after severe exertion, 
or during transient disturbance of function,—when the separate heart- 
beats are clearly sensed as a dull throbbing pressure: it is not easy 
to say whether the sensations are localised in the body wall or in the 
heart itself. [p. 180.] 

The formulations of this law of dynamogenesis, as it is called, are 
usually sweeping, and do not always tally. In general, however, they 
carry two implications: that the reflex arc is the unit, the typical 
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unit of function, of the human nervous system; and that psychology 
must take account, not only of the afferent process which is corre- 
lated with sensation, but also of the efferent process which prompts 
the organism’s response to stimulation. [p. 488 | 


In the greater number of cases, then, ‘function’ appears 
to be used in this book in the sense of physiological ‘ activity ’ 
with, except for one case, no ulterior motive save its own 
activity. 

YERKES (15). Out of the 15 occurrences of the term 
in this book, one has the sense of ‘ service’ in behalf of the 
organism for defensive ends (1-B-1) ; the others are all classi- 
fiable under II as meaning ‘ activity’ for its own sake. To 
cite examples in order of numerical classification : 


It is the function of environment—the whole of which is education— 
so to develop each of us that the human type of will comes into 
existence beside instinct. Life is for every human being, first and 
foremost, a process of acquiring self-control. If the practices of 
education do not further this process with maximum efficiency, they 
are unsatisfactory. [p. 401.] 


So much for the meaning of ‘ service’ for the organism; a 
few instances of the usage with the meaning of ‘activity’ 
for its own end, our rubric II, are now in order: 


It is the avowed business of physiology to study the functions of 
the living organism and of its parts or organs. It describes these 
functions in terms of energy, and, if it is consistent, never in any other 

Consciousness, however, is not energy, although it may 
prove to be a manifestation or accompaniment of certain energetic 
phenomena in the body. Hence it cannot be described in physiological 
terms. [p. 21.] 

Where perfect clearness of mental content exists, the attention 
process is at its best. It is functioning at its maximum efficiency. 
Where vagueness exists, the attention process is functioning partially 
and incompletely. [p. 204.] 

Anything that lessens the secretion of the salivary glands, the 
pancreas, the liver, the kidneys, soon brings about conditions whose 
accompaniment is disagreeableness of affection. These same condi- 
tions to be sure may tend to stimulate to greater activity the parts 
affected, but the fact remains that so long as function fails of its 
— i. we continue to “ feel badly” or to “ feel uncomfortable.” 
[p. 367. 


Manifestly, then, we discover a fairly consistent usage of 
the term ‘ function’ in this book, and we find that in most 
instances it is used with physiological reference. It most com- 
monly means ‘activity’ directed toward the purpose of 
acting. 
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Summary.—While the evaluation of the tendencies peculiar 
to each one of the several authors is not easy, a number of 
comparisons, based on the review of the textbooks, can be 
made. Certain important facts, indeed, are almost self- 
evident. In the first place, two psychologists, Myers and 
Titchener, very rarely or never use the word ‘ function’ with 
reference to psychical phenomena, but only in connection with 
physiological facts. In the second place, usage of the term 
with decided biological significance occurs, in descending order 
of rank, in Angell, Judd, Read, Thorndike, and Calkins. In 
the third place, tendencies of attributing to mind manifestly 
active characteristics occur, with the exception of the two 
mentioned above, in all of the books reviewed, but the notion 
of mind in all these activities as an output or product of the 
brain and nervous system in general, in a fashion similar to 
the products of other bodily structures, occurs most notice- 
ably, in descending order, in Ladd and Woodworth, Baldwin, 
and McDougall. 

The most frequently used meaning of ‘ function’ is that of 
‘activity’ (11), in both physiological and psychological con- 
texts, but with a greater frequency of occurrence with physi- 
ological reference; less often comes ‘ service’ with other pro- 
cesses as ends (I-A) ; then still less often appears ‘ service’ 
in behalf of the organism in its defensive relation toward 
its environment (I-B-1); and least often we find ‘service’ 
in behalf of the organism in its offensive relation to its en- 
vironment (I-B-2). 

The writers who are most consistent in the use of the term, 
i. e., who use the term with practically only one meaning are 
Ladd and Woodworth (II), McDougall (II), Stout (I-A), 
Titchener (II), and Yerkes (II). 

In almost all of these writers we find two factors immanent 
in the meaning of the term ‘ function’ as used. There is, as is 
indicated in a previous paragraph, a majority vote on the use 
of the term ‘ function’ in the sense of ‘activity.’ Not only 
is this true, but there is, in addition, an underlying tendency 
to instil into every other meaning of the word an active prin- 
ciple of some sort, a ‘ doing,’ ‘ performing,’ ‘ fulfilling’ prin- 
ciple, which makes itself felt, if nowhere else, in the context 
and in the expressions chosen. The term ‘ function,’ then, in 
whatever meaning in our classification it may occur, spells 
‘activity’ of some kind. The other factor is that of ‘ pur- 
pose’ or ‘end.’ Mental and bodily structures are described 
from a teleological aspect. 

This may be conveyed in two ways: ‘ function’ is usually 
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ascribed to a particular part of the physical or mental struc- 
ture; or a setting of such a nature is definitely assigned to 
an activity that it becomes indispensable to other dependent 
activities. We may have, for example, a functioning peculiar 
to a given structure, such an activity as could be accomplished 
by no other part of the mind or body; or we may have added, 
explicitly or implicitly, the notion that that peculiar activity 
was purposefully assigned to that part of the mind or body, 
or, at any rate, that the total mind or body might suffer 
through the inactivity of any of its special parts. In the first 
case, there is an assignment of activity which fits into the 
general scheme of the whole; in the second case, the assign- 
ment of activity is definitely made toward the completion of a 
larger task, or for the purpose of making possible the perfec- 
tion of another activity. To illustrate the distinction concretely, 
we may say,—to the frontal lobes of the brain the ‘ function’ 
of association is ascribed: it would then be the duty of these 
lobes to act in the manner of associating, i.e., in the estab- 
lished harmony of the organism that is their allotted job; now, 
in addition to simply acting, doing an assigned task, these 
lobes of the brain may associate psychical material for the 
purpose of furthering the function of memory within the 
organism: the end is, therefore, not the completion of an 
allotted task, but the completion of another dependent 
function. Teleology of one of these kinds is implied, then, 
in most usages of the term ‘ function.’** 

The impression obtained from a detailed review of the 
literature, which introduces the beginner in many of our 
academic institutions to the science of psychology, simmers 
down, then, to this: In a large number of the books,—the 
larger number of the group selected,—whatever be the 
dominating standpoint of the author, mind is still considered 
as an active and purposeful ‘ organism’ of the individual. It 
is also to be noted that very few of the writers considered 
were consistent in the use of the term ‘ function’ with a set 
meaning. It is to be hoped, consequently, that some under- 
standing as to exactly what is implied in the term will be 
reached ; at least it would be of advantage to the student to 
know what, in a given case, the author means when he speaks 
of ‘ functions’ of the mind 


* These underlying factors, of ‘activity’ and ‘purpose,’ came to 
light as the result of the empirical analysis of the textbooks. We 
are aware of the fact that many psychologists, the books of some of 
whom were included in our review, are inclined, as a rule, to account 
for these factors in a manner different from our own. It is our inten- 
tion to treat this broader aspect of the problem in a later article. 


he 
a 
| 
i 
| 
| 
4 


DISCUSSION 
PROFESSOR MARTIN ON THE PERKY EXPERIMENTS 
By E. B. TrtcHENER 


I do not intend to offer here any general criticism of Professor 
Martin’s recent work on imaginal complexes. I am not at all sure 
that the formation which she terms indifferently ‘image of presen- 
tation,’ ‘image of memory, ‘image of recollection,” is identical with 
the memory-image of current psychological enquiry; I am not con- 
vinced by her analysis of Fechner’s after-image of memory;’ and I 
think that the limits of usefulness of the projection-method must be 
drawn more narrowly than she has drawn them. On all these points, 
however, Professor Martin has supported her views by experimental 
evidence; and I defer their discussion until further experimental 
evidence, for or against, is forthcoming. It is my present purpose 
to examine only a small part of her published work,—the experi- 
mental series IIb. and IIc., which were undertaken as a test of 
certain results obtained by Perky in my laboratory.* “The results 
of these experiments show clearly,” says Professor Martin, “that 
the well-marked differences between image of memory and image 
of imagination, maintained by Perky on the basis of her experiments, 
did not exist at any rate for the observers employed in my own 
experiments.”” Here we have experiment set over against experi- 
ment; Professor Martin roundly declares that the differences found 
by Perky did not exist for her observers ; so far as these observers 
are concerned, the negative statement is unqualified. The question 
naturally arises: What, then, was the nature of Professor Martin’s 
test?® Is it adequate to her conclusion? Has she repeated the Perky 
experiments under Perky’s conditions?—In what follows I try to 
give an answer to this question. 

(1) The Observers—“Any one who has had personal experience 
in experimental psychology, and especially in its analytical form,” 
writes Professor Martin, “ knows how infinitely much, for the results 


1L. J. Martin, Die Projektionsmethode und die Lokalisation visu- 
eller und anderer Vorstellungsbilder, Zeits. f. Psych., 1xi., 1912, 321 ff. 

? Op. cit., 322, 320, 332, 340, 344 f., 368, 370, etc. The terms are 
V orstellungsbild, Gedachtnisbild, Erinnerungsbild. 

® [bid., 346 ff., 364 ff. In her criticism of my Thought-processes Pro- 
fessor Martin appears to have overlooked Ach’s explicit reference to 
Fechner; she has also overlooked Bentley’s work on the after-image 
of memory (N. Ach, Ueber die Willenstatigkeit und das Denken, 
1905, 11; I. M. Bentley, The Memory Image and its Qualitative Fidel- 
ity, this JouRNAL, , 44). 

*Tbid., 308 ff.; C. W. Rute. An Experimental Study of Imagina- 
tion, this JourNAL, XxXi., IQIO, 451. 

*Tbid., 412. 

* Professor Martin states explicitly: “ich beschloss darum, die 
Bedingungen meiner Experimente denen der Perkyschen Versuche 
méglichst anzupassen:” ibid., 308. 
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of an investigation, depends upon the availability of observers who 
have acquired a true psychological perspective. For such observers 
guarantee not only an accurate and reliable observation, but also 
knowledge, and therewith the elimination of fatal forms of sug- 
gestion.”’ The observers in her series IIb. and IIc. were the Misses 
G., H. and W.,° undergraduate students, two of the ‘ Junior ’ and one 
of the ‘senior’ year; only one (a junior) took a ‘major’ in Psy- 
chology, the other two in History and English. The observers in 
Perky’s experiments IV ff. were some or all of the following: Drs. 
Geissler and Pyle, the Misses Clarke, Day, Rand and de Vries (Mrs. 
Schaub), and Messrs. Nakashima, Tsanoff and Williams.” All were 
graduate students in psychology, and the names of most are familiar 
to readers of the JouRNAL. 

I should be very sorry to have this comparison interpreted as 
derogatory to Professor Martin’s students; I have no doubt that 
they were skilful and conscientious observers. But if, in new and 
difficult studies, we attach importance—as I agree with Professor 
Martin that we must—to psychological training and experience, to 
‘knowledge’ and the ‘elimination of suggestion,’ then I cannot think 
that in these two publications the scales are evenly balanced. On 
the score of ‘psychological orientation’ as on the score of numbers, 
the advantage is with Perky. 

(2) The Possibility of Suggestion—In the series IIb. Professor 
Martin’s observers “received the instruction to project and to main- 
tain upon the white wall before them, in whichever order they pre- 
ferred, a visual image of memory and an image of imagination or, 
conversely, a visual image of imagination and an image of memory. 
. The observers were required to maintain their images of 
presentation, to compare them, and to base their account upon 
direct scrutiny and immediate comparison of the two images, and 
not upon memory.” In series IIc. this simultaneous projection of the 
images was replaced by successive a the order being de- 
termined by the observers.” 

Perky’s “observers were left altogether in ignorance of the object 
of the work. ” “No one of them, so far as we are aware,” Perky 
declares, “realised that we were in search of a distinction between 
image of memory and image of imagination. These terms were care- 
fully avoided; the experimenter spoke only of ‘image’.”” 

Professor Martin, then, asks explicitly for images of memory and 
images of imagination; Perky asked simply for images. The former 
instruction is surely more ‘suggestive’ than the latter. But, further, 
Professor Martin made free use of questioning; the questions “ were 
in the main intended to discover whether the observable differences 
between image of memory and image of imagination were identical 


Tbid., 328. 

Tbid., 390, 412. 

*This information was kindly supplied me by the Registrar of 
the Leland Stanford, Jr., University. 

%” Perky, op. cit., 438 ff. 

™ Martin, op. cit., 309, 412. 

Perky, op. cit., 437. For the insights gained and the terms ~ 
ployed by the observers, see 439 f. The instruction recorded 442 f 
refers to “images of different types,” but the terms ‘memory and 
‘imagination’ were not used. 
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with those reported by Perky.’”* No less than 13 points were to be 
established, either by formal instruction or by question and answer: 
(1) the relative intensities of the two images, in numerical terms; 
(2) details of origin, course, disappearance; (3) color, magnitude, 
plasticity, contents; (4) degree and direction of attention; (5) con- 
comitant auditory, kinaesthetic or other secondary images ; conse- 
quent after-images; (6) observed movements of eyes or body; (7) 
relative stability of the images; (8) the tendency of the image to 
self-completion, or of the observer to change or to complete it; 
(9) the presence of associations; (10) relative pleasantness or un- 
pleasantness; (11) relative realness and naturalness of the images; 
(12) mobility of the images; and (13) the influence of closure of 
the eyes.* Whether all these points were raised in every observa- 
tion, and how many of them were included in the formal instruction, 
how many brought out by questioning, we are not told. 

Perky’s instructions were very general, and questioning was not 
employed at all. The observers were required, simply, to give a 
careful description of the course and character of their images. 
In special cases, where the conditions of the experiment made it 
necessary,” or where a series of observations was taken with a 
special purpose,” the general instruction was qualified in some par- 
ticular manner: but at no time were questions put to the observer.” 
Again, then, Professor Martin’s work appears to have been more 
‘suggestive’ than our own. 

(3) The Nature of the Task.—It is clear, from what has been 
said above, that the task given by Professor Martin is different from 
that set by Perky to her observers. Professor Martin’s students were 
dealing, from the outset, with images of memory and images of 
imagination, so named and so distinguished; Perky’s observers were 
dealing solely with ‘images,’ and worked out their own distinguish- 
ing terms as the work proceeded.” There is a well-marked qualitative 
difference in the Aufgabe of the two sets of experiments. 

Again, however, Professor Martin’s observers were required, in the 
first half of series IIb. to evoke imaginative and memory images 
of the same object (a vase, a beautiful woman, a book, etc.). To 
what extent the simultaneously paired images of the second half 
of this series, and the successively paired images of IIc., were also 
images of the same object, cannot be precisely determined from the 
account given.” So far, at any rate, as the first half of IIb. is con- 


* Martin, op. cit., 390. 

Tbid., 399 f. 

** As in the dark-room experiments with luminous spots, op. cit., 437. 

%* As in the after-image series, ibid., 446. 

* Note 2, ibid., 444, may seem to contradict this statement; but the 
contradiction is apparent only. The questions there referred to were 
put after the conclusion of the work, and the answers represent the 
general impression of the observers. Indeed, the Note itself implies 
that the questions were not asked during the experimental series, for 
the point at issue is left over for further ——— 

*E. g., ‘particular’ and ‘ generic:’ ibid., 

* Martin, op. cit., 390, 412. In the second Shalt of Iib., G. invariably 
chose the same object for the twofold projection, ‘ ‘ presumably for 
reasons of economy” (404); H. and W. apparently did not,—but 
numerical data are not given. The results of IIc. are stated in the 
most general terms. 
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cerned, we have another qualitative difference of Aufgabe. For the 
stimuli used by Perky were allowed to evoke each its own image, 
and no attempt was made to parallel an image of memory with a 
corresponding image of imagination. 

Finally, there is a quantitative difference, a difference in the diffi- 
culty of the task imposed by the two experimenters. Professor 
Martin’s undergraduate observers are told, at the very beginning 
of their work, to project and to maintain simultaneously, on the 
white wall before them, a memory image and an imaginative image 
of, let us say, a vase. Perky’s graduate observers had a far easier 
task: a stimulus-word was dropped into consciousness by the ex- 
perimenter, and the observer had merely to report the appearance 
of imagery (if any imagery appeared), and to describe his experi- 
ence in his own words. Moreover, Perky’s observers were given 
general preliminary practice and, later, such special practice as change 
of instruction rendered necessary ;” Professor Martin’s students seem 
—so far as the record goes—to have had no practice at all™ And 
lastly, the latter observers were required, as we have seen, to pay 
attention to no less than 13 prescribed points, whereas Perky’s gradu- 
ates were free to describe their images in their own way. 

(4) Voluntary and Spontaneous Production of Imagery.—“ There is 
undoubtedly a difference,” says Professor Martin, “between volun- 
tarily and involuntarily aroused visual images.”"~ There are un- 
doubtedly, also, differences in the meaning which we may attach to 
these terms ‘voluntary’ and ‘involuntary. Thus Professor Martin 
writes: “in the case of H. the memory image usually cropped up 
first, as a whole, involuntarily, and localised to the right; ‘ 
an image of imagination rarely appeared involuntarily and as a whole; 
often a memory image cropped up in its place, and this had then 
to be changed till H. gained the impression that she had fulfilled 
instructions and had projected an image of imagination.”"” The 
distinction here drawn is clear enough. Yet, in the large, all of 
Professor Martin’s images were voluntary, and all of Perky’s were 
involuntary or spontaneous. For H., W. and G. were definitely in- 
structed to project and to maintain images of a particular sort. 
Perky’s observers were, it is true, set for imagery by the terms of 
the Aufgabe; they were asked to be on the look-out for images. 
They were, however, under no obligation or constraint to produce 
images; if no image came, of itself, they would so report without 
sense of failure; and if an image came, they were to “give them- 
selves up” to it; “they were not in any way to control or regulate 


Perky, op. cit., 435 f., 437. 

2 Martin, op. cit., 399. Perky remarks (448, note) that the observer 
V—an observer of what is, in our experience, quite unusual imaginal 
endowment—had on one occasion a pure fancy image and an indefinite 
memory image (these terms were not the observer’s own!) projected 
side by side on the same surface. This occurrence, unique in our 
work, is made by Professor Martin the paradigm of her first method: 
her undergraduate observers are told, in set terms, to produce and 
project simultaneously the two sorts of image,—and are able, without 
further definition, and without preliminary practice, to satisfy the 
requirement in 4 to 30 sec.! 

* Ibid., 375, 371. 

* Tbid., 4ol. 
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their imagery, but were to give it rein, passively and as association 
determined.” 

(5) The Data of Observation and their Employment.—Professor 
Martin admits, as datum of observation, any imaginal complex what- 
soever, Provided only that it has been labelled ‘memory’ or ‘imag- 
ination’ by the observer. Thus, an image of imagination is called 
for; an image of memory appears; but a voluntary change of magni- 
tude converts it, for the observer, into an image of imagination; and 
it is accepted as a member of the imaginative class.” 

Perky’s procedure is different. After distinguishing the two great 
types of image, she proceeds: “there were, naturally, a fairly large 
number of intermediate forms (images with personal and place ref- 
erences, but unfixed in time; images with personal reference, but 
neither temporal nor spatial context; images with context but no 
personal reference). The classification of these under the one or 
the other of the two main rubrics would have been possible, from 
the records, although it would have left a margin of uncertainty, 
aside from that due to the possibility of an incomplete introspective 
account. Fortunately, we had no need to attempt it, as the clear-cut 
cases were sufficiently numerous for our purpose.”” The mixed or 
intermediate formations are of real psychological interest; but they 
are not the cases to which we may appeal for the sharp descriptive 
differentiation of the two types of image; for that purpose we need 
imaginal complexes which are through and through, and from start 
to finish, either ‘imaginative’ or ‘memorial.’ 

It follows, then, that Professor Martin’s material is not compar- 
able with that used in our work. Thus, Professor Martin calls for 
imaginative and memory images of a rose. The observer W. sees 
a red rose, which she reports as image of memory; thereupon follows 
the image of a green rose, which is reported as image of imagination. 
“The two images were alike in all details with the exception of the 
color."* To change the form or size or color of a memory image 
is a short and easy way to produce an image of imagination: and 
in view of the difficulty of their task I do not wonder that the 
observers, in all good faith, had recourse to it. I am surprised, 
however, that Professor Martin, with the Perky results before her, 
could suppose that observations of this kind were relevant to Perky’s 
conclusions. 


* Perky, op. cit., 435. The instruction on 442 f. is said to have 
“set up a tendency to alternation;” but, the passage continues, “this 
tendency was oftentimes cut across by the intrinsic suggestion of the 
stimulus,” with the result that there were 154 memories to 103 
imaginations, a ratio of 3:2 and not of 1:1. I doubt if the tendency 
was ever clearly conscious; I am sure that neither observer inten- 
tionally changed or modelled an image in order to force it under 
the one or the other rubric. 

* Martin, op. cit., 401, 403, 407. 

* Perky, op. cit., 436. I may add that we had intended to discuss, 
in a second publication, the nature of the mixed forms, and the tem- 
poral data (437). The ill-health of the experimenter has made it 
impossible for her to fulfil this intention. We are now taking up the 
whole problem afresh, with special reference to Professor Martin’s 
method of projection. 

* Martin, op. cit., 403. 
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(6) The Number of Observations—Professor Martin’s series IIb. 
contained 50 observations of simultaneous ‘doubled images’ from 
each one of 3 observers: 150 observations in all. The number of 
observations in IIc. (2 observers) is not stated; let us assume that 
there were, again, 50 for each observer: 100 in all.™ The full tale 
of observations used to test Perky’s results is then 250. 

Perky obtained in §2 (kinaesthetic elements) 572 visual images of 
pure memory and 709 visual images of pure imagination, together with 
an unnamed number (in fact nearly 200) of mixed forms.” I omit 
the auditory and olfactory experiments. In §3 (affective factors) 
Perky secured 103 pure visual imaginations and 154 pure visual 
memories.” 

Again, then, the advantage is with Perky. Indeed, if I have rightly 
estimated the length of series IIc., Perky discarded (as mixed or 
intermediate forms) more observations than Professor Martin took 
from her three observers in the two test-series combined. 

(7) The Distinction of Memory and Imagination—Professor Mar- 
tin left it to her undergraduate observers to make and to use their 
own definitions of Memory and Imagination: “the results of our 
experiment are bound up with the definition (beziehen sich auf den 
Begriff) that as a matter of fact was adopted by the observer.’”™ 
Perky’s observers were never required to frame any definition. Perky 
found that “a good proportion of the images thus aroused [by verbal 
stimuli] were of two sharply different kinds.” There were images 
of recognised and particular things, figuring in a particular spatial 
context, on a particular occasion, and with definite personal refer- 
ence: these images Perky herself named ‘images of memory;’ the 
observers either left them unnamed, or employed such a designative 
term as ‘particular.’ There were, on the other hand, images with 
no determination of context, occasion, or personal reference,—images 
of things recognised, to be sure, as a hunting-scene, a conflagration, 
or what not, but not recognised as this or that particular, individual 
and familiar scene or object: these images Perky named ‘images 
of imagination;’ the observers either left them unnamed, or em- 
ployed such a designative term as ‘ generic.’ It seemed evident that 
the classificatory terms ‘of memory,’ ‘of imagination,’ were justified 
by current psychological usage; though, in her Summary, Perky 
warns against generalisation from these fairly simple imaginal com- 
plexes to the wider psychology of memory and imagination.” At 
any rate, the difference noted was empirical, found in the introspec- 
tive reports before classification had been at all attempted; and the 
main body of Perky’s investigation is devoted to the introspective 
differences obtaining between those images which she, as experi- 
menter, had named ‘memorial’ and those which she, again, had 
named ‘imaginative. I cannot speak positively for all of Perky’s 
observers; but I can speak for most of them; and it is true of these 
that not till they read Perky’s paper did they learn what their obser- 
vations had served for,—the introspective differentiation of simple 
forms of ‘memory image’ and ‘image of imagination.’ 


*8 Tbid., 399, 412. 

* Perky, op. cit., 442. 

Tbid., 443. 

*! Martin, op. cit., 413 note. 
* Perky, op. cit., 435 f., 452. 
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Professor Martin finds that “recognition is the most decisive fac- 
tor” in the discrimination of memory and imagination.* This result 
accords, so far, with Perky’s more highly analytical statement that 
“a glimpse of this [recognitive] mood could be caught, by alert intro- 
spection, at some stage or other in the course of every memory 
image.”“ Professor Martin, however, continues: “It is interesting 
that in cases where an image was cognised at first as a fancy, and 
later as a memory image, and conversely, the observer’s change of 
view was not based on the observation of those peculiarities which 
Perky declares to be characteristic of the two forms of image.’ 
I have already pointed out that we may not argue directly from 
images which appear spontaneously to images voluntarily aroused. 
With this reservation, my comment on the passage is twofold. In 
the first place, all such changing or dubious images would have been 
discarded by Perky, on the ground that they did not permit of 
accurate classification. In the second place, the introspective ‘ peculi- 
arities’ were worked out, in special experimental series, after the 
gross distinction of memory and imagination had been made by the 
experimenter. Perky’s observers had no list of peculiarities, whereby 
they classified their images; the peculiarities were brought out, so 
to say, piecemeal, and were grouped and listed by the experimenter ; 
and they were never brought out under the stated rubrics of memory 
and imagination. 


Professor Martin declares that she is surprised, not only by rm 
results of the Perky experiments, but also by their uniformity. 
were we. She is good enough to add that she has no wish to dn 
parage them:” but I do not know that facts of observation suffer 
from disparagement. She has found them sufficiently interesting, 
as matter of individual psychology, to undertake their experimental 
testing.* I have shown above that on the ground of number of 
observers, training of observers, and number of observations, the test 
leaves something to be desired. But I have, on my side, no desire 
to emphasise this criticism; it is always a somewhat unthankful task, 
when a score of new things are waiting to be done, to turn aside 
to repeat the work of another investigator; and we are grateful to 
Professor Martin for the time and pains that she has bestowed upon 
our work. Unfortunately, as I believe I have shown in detail, the 
problem which she attacked was not Perky’s problem, and the method 
which she employed was not Perky’s method. Until, therefore, the two 
problems and the two methods have been combined in some synthetic 
study, and until a correlation has been made out by the comparison 
of results obtained from the same individuals, it is difficult to say 
what bearing Professor Martin’s observations have on those of Perky, 
or Perky’s conclusions on those of Professor Martin. As things are, 
the two investigations barely touch. 

In conclusion, Professor Martin “ disputes my right” to speak of 
the Perky experiments as I have done in my Test-book.” In the 
heat of controversy she has here, I think, done an injustice, not 


* Martin, op. cit., 413 note. 
Perky, Op. cit., 443. 

* Martin, loc. cit. 
Tbid., 413. 
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solely or principally to my book, but more especially to her own 
wide knowledge of psychology. For she well knows at how many 
points a psychological system that is based upon experimental results 
must rely upon a single investigation. I spoke above of the thank- 
lessness of repeating someone else’s work; yet sheer repetition, repe- 
tition without variation, is again and again the demand of the psycholo- 
gist who seeks to bring results together. Professor Martin knows, too, 
that the value of the single investigation depends in large measure 
upon its power to illuminate a subject, to reconcile conflicting results, 
to bridge a gap in our general knowledge. Had she viewed Perky’s 
work impartially, and not through the glasses of her own method 
of projection, I believe that her judgment would have been different, 
and that her tests would have followed Perky’s method rather than 
her own.” My treatment of the subject in the Text-book is dis- 
cussed elsewhere.“ 

I shall welcome any repetition of Perky’s experiments, whether 
the outcome be positive or negative, confirmation or contradiction. I 
am ready to extend or to amend the definitions of ‘memory image’ 
and ‘image of imagination.’ Meanwhile, I cannot see that Pro- 
fessor Martin’s two experimental series are relevant to the points 
at issue. 


“In the present state of experimental psychology, it is surely at 
least as important to emphasise agreement as to point out difference 
of results. Yet there is no single passage in Professor Martin’s 
account (ibid., 398-413) in which agreement is mentioned. In fact, 
when allowance is made for divergence of method, there seem to be 
a good many observational details which resemble those reported by 
Perky. 

“*See Memory and Imagination: a Restatement, Psychol. Rev., xix., 
1912, 159 f. 
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Contributo Psicologici del Laboratorio di Psicologia Sperimentale 
della R. Universita di Roma. By S. ve Sanctis and others. 
Vol. I, 1910-1911. Presso il Laboratorio di Psicologia, Roma, 
1912. 


This is a new annual established by Professor De Sanctis, Director 
of the Psychological Laboratory of the University of Rome, for the 
purpose of publishing in collected form, the results of investigations 
undertaken in his laboratory. This first volume contains twenty-three 
papers, most of which have previously appeared in psychological 
journals. Not all the articles included are laboratory studies, though 
all deal with some topic connected with experimental psychology. 
Ten of the papers are by Professor De Sanctis and discuss the follow- 
ing subjects. “Methods of modern psychology,” “External mani- 
festations of thought” (this is a discussion of various theories and 
not an original laboratory investigation) ; “Experimental psychology 
and pedagogy ;” several papers treating of problems connected with 
abnormal children, one of which is a series of mental tests, and 
“ A new method for the study of mental work.” This last consists of 
the use of a series of words read rapidly by the subject, and a later 
presentation of the words in an incomplete form, the subject being 
required to complete them. The difference in time between the two 
series is taken as a measure of the work performed. 

Other contributions are as follows: “An experimental critique 
of the doctrine of tactile points ” by Emilia Barucci; “ Simple reaction 
time and predisposition (Einstellung) of the attention” by Isabella 
Grassi (translated and published in German); “An experimental 
introduction to the study of types of mental work” by Maria 
Maccagno; “Researches on the attention, memory and intelligence 
of children from nine to fifteen years” by Alighiero Micci; “ Ex - 
mental psychological investigations on very intelligent children” by 
Alda Jeronutti; “ A study of the dreams of children of three years 
by S. Doglia and F. Banchiere, and “A contribution to the knowledge 
of psychic deafness.” This last is a study of an individual case under 
observation for a period of four years. 

THEODATE L. SmirTH. 


Reaction Time to Retinal Stimulation, with special reference to the 
time lost in conduction through nerve centers. By A. T. PorFEen- 
BERGER, Jr. Ph. D. Arch. of Psychol., No. 23. (Columbia Cont. 
to Phil. and Psychol. Vol. XXI, No. 1.) New York, 1912. 
ili + 73 pp. 

An effort has been made in this study, by means of reaction-time, to 
discover the time required for nervous conduction to pass over a 
single synapse between two neurones. The author reviews the litera- 
ture on nerve conduction and shows that the synapse has come to be 
considered the critical point of attack for the study of differences in 
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reaction-time for different parts of the body. In this review of the 
literature, the criticisms of method are pointed out in every study, 
one of the chief criticisms being that the two paths chosen have not 
been directly comparable. The author obviates this difficulty by his 
choice of conduction pathways. A visual stimulus makes use of the 
fact that stimulation of the right side of both retinas goes to the 
right cuneus; while stimuli falling on the left side of either retina 
go to the left cuneus. Thus a direct pathway may be obtained from 
the cuneus on one side with the motor area on the same side and a 
reaction with the opposite hand; and an indirect pathway is obtained 
if the subject reacts with the hand on the same side as the cuneus 
stimulated. The only difference between the direct and the indirect 
pathways would be a commissural cell in the brain or cord and thus 
the introduction of another synapse. The apparatus consisted of a 
Froeberg exposure wheel connected with a Hipp chronoscope. The 
fixation was ingeniously obtained by introducing a modified perimeter 
into the experimental arrangement. On the basis of 10,000 reactions, 
obtained with various angles of peripheral vision, the author con- 
cludes that a very definite time is required for the passing of nervous 
excitation over a synapse, since the reaction-times for the indirect 
pathways are uniformly greater than those for direct pathways. Cer- 
tain objections were raised by the author; their influence was 
ascertained by means of test experiments, and on this basis they were 
either allowed for or rejected. 

One is impressed by the fact that this study shows great care 
and ingenuity of experimental arrangement; one can not but feel, 
however, that it is based on a rather uncertain foundation of 
anatomical and physiological hypothesis. However, if these hypo- 
theses are valid,—and this very study may give another indication that 
they are—the author has made a positive contribution to psychological 
knowledge. 

Clark University, SAMUEL W. FERNBERGER. 


Influence and Adaptability. An Experimental study of their relation, 
with special reference to individual differences. By ARTHUR 
Jerome Cutter, Ph. D. Arch. of Psychol., No. 24. (Columbia 
Cont. to Phil. and Psychol. Vol. XXI, No. 2.) New York, 1912. 
v + 80 pp. 

As the title indicates, this study deals with individual differences 
in the general field of interference between two conflicting associa- 
tions, and with the adaptability of the subject by means of which the 
reactions to both become automatic. Interference may be of two 
types: 1s. When one association is well established before another is 
introduced into consciousness; and 2. when two mutually opposing 
associations are alternated. Several variations of experimental 
arrangement were employed in order that both types of interference 
might be investigated; and as the study was primarily one of individ- 
ual differences a large number of subjects were used. 

In one form of experiment the subject associated certain fingers 
with the pressing of certain typewriter keys; and after this habit was 
well established, he changed the relation of keys and fingers. In 
another form of experimentation, he reacted with right and left hand 
to stimuli of different colors, the time being recorded by means of 
a Forbes chronoscope. These, however, seem to be considered by 
the author as preliminary experiments and not of the value of his 
later work. The latter consisted in a variation of the Bergstrom 
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card-sorting experiment, and was performed on thirty-four subjects, 
half of whom were men and half women. 

From his results he concludes that interference occurs for all 
subjects; but it decreases with practice, and finally the reactions to 
both associations become so automatic that either may be called up 
without the appearance of the other. As regards his real problem, 
the author finds great individual variations in the rate of improve- 
ment, or in the actual time records. He finds no significant sex 
differences in the rate of improvement or in the absolute time records. 
The women show great variability, however, in the recurrence of the 
old or wrong associations. 

This paper seems to be too general in its form and in the method 
of collecting data to be of value. For example, the author shows 
a positive correlation between adaptability and the traits of individ- 
uality, independence and originality, and the measure of these latter 
is obtained by an averaging of the opinions of twelve friends of the 
subjects expressed in numerical terms. The author includes several 
figures, but these contain so many curves that it is almost impossible 
to follow out any single one of them. 

Clark University, SAMUEL W. FERNBERGER. 


Reaction to Multiple Stimuli. By JoHN WetuHorr Topp, Ph. D. 
Arch. of Psychol., No. 25. (Columbia Cont. to Phil. and Psychol. 
Vol. XXI, No. 3.) New York, 1912. iii + 65 pp. 


The author studied reaction-times to multiple stimuli presented 
simultaneously,—light, sound, and an electric shock being used and the 
time recorded with a Hipp chronoscope. These stimuli were presented 
singly, in pairs, or in groups of all three, and it was found that 

_ presenting the stimuli in pairs resulted in a shorter reaction-time than 
that of either stimulus presented singly. If all three stimuli were 
given simultaneously, a still further reduction resulted. It was ascer- 
tained that the reaction-time to sound was usually the most rapid, 
that to light the least ‘rapid; and it was further found that light in 
combination with either of the other stimuli had the least facilitative 
effect, while sound had the greatest. 

A certain group of reactions were taken to discover if the subject 
could pick out one stimulus from the complex and react to it; but 
it was found that this did not give different results from those of 
the same complex as a whole. An experimental arrangement was then 
used for reaction to successive stimuli with varying intervals between 
them, the reagent always reacting to the last one. The results show 
that this arrangement increases the time of reaction, but this 
lengthening of the reaction-time decreases as the interval is 
shortened. 

This latter phenomenon is explained by the author in terms of 
inhibition. The reduction of reaction-time to multiple stimuli is 
explained in terms of summation of stimuli which can then cross the 
synapses between the neurones more rapidly than the single stimulus. 
This is considered to be a further proof of the validity of Cattell’s view 
that the reaction event is a cerebral reflex, and the author cites similar 
reinforcements in the general field of reflex movement. 

This is a very suggestive study, both in regard to the data which 
it presents in a comparatively unworked field, and as regards the 
problems which it raises for further research. 

Clark University, SAMUEL W. FERNBERGER. 
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Principien der Metaphysik. Von Branistav PeEtrontevics. Erster 
Band. Zweite Abteilung. Die realen Kategorien und 
die letzten Principien. Mit 43 Figuren im Text. Heidelberg, 
Carl seeds Universitatsbuchhandlung, 1912. pp. xxxviii, 572. 
M. 16. 


This book comprises the second division of the first volume of a 
Gesammtwerk which has evidently been conceived in its entirety and 
is offered to the world as a system. It is thus apparent that final 
judgment and adequate criticism of the author’s thought must abide 
the completion of the undertaking; only a tentative statement of it, 
on the basis of the second division, is attempted in this brief notice. 

The reviewer regrets that he has not had the opportunity to read 
the first part of Dr. Petronievics’ treatise, published in 1904. The 
analytical outline of it, which is supplied with the present volume, 
indicates its general scope: an introduction to ontology, and a discus- 
sion of the formal categories, with an Appendix containing the 
elements of the new geometry. 

In the present volume of six hundred odd pages the author under- 
takes first the solution of the qualitative world-problem, that is, the 
problem of the qualitative-quantitative structure of reality. He recog- 
nizes three historically significant positions setting out from the 
principle of the absolute reality of the immediately given: extreme 
naive realism, moderate naive realism, and absolute conscientialism 
or absolute consciousness-realism. The criticism of these three 
philosophical theories serves to-introduce the fourth possible meta- 
physical attitude, which Petronievics believes he is the first one to 
advocate, and which he calls ‘relative conscientialism.’ After an 
analysis of the immediately given in its fundamentals, the author 
proceeds to more detailed elaboration of his theory, reaching his 
conclusions, first by an analytic-inductive, and second by a synthetic- 
deductive method. The theory is then applied to the solution of 
problems such as the instability of matter, the immortality of the soul, 
and the values of the dynamic and of the static Weltstadium. In this 
connection the pessimism of Schopenhauer and Von Hartmann is 
criticised. 

The latter part of the book is devoted to the ‘hypermetaphysical 
problem.’ In distinction from metaphysics, which concerns itself with 
the world in so far as it is real, hypermetaphysics, we are told, deals 
with a still more ultimate problem, and seeks to show ‘how Being is 
made.’ This particular part of his work Petronievics clearly intends 
for those whose metaphysical demands know no _limits,—that 
is, for the distinct minority of the Journal’s readers. The topics 
covered are substantially the same as those of the preceding sections, 
but the standpoint is now throughout that of ‘the ultimate essence of 
negation, —a term of which Petronievics has apparently made abund- 
ant use in his first volume, and which he employs rather obscurely. 

What Petronievics undertakes is a union of Spinoza’s monism and 
Leibniz’s pluralism. The ‘monopluralism’ which results is based, it 
appears, primarily on the analysis of immediate experience beginning 
with pp. 65 ff. of this volume. This analysis contains the metaphysical 
heart of the book. In connection with the dualism of subject and 
object, which the author considers the most fundamental fact of 
immediate experience, he opposes the doctrine that the Ichsubjekt 
subsists in the pure Being of the psychic content, or else exists as a 
special, independently given reality beside the contents of conscious- 
ness. Rather is the Jchsubjekt a contentless, purely formal act of 
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knowledge, knowing itself as completely and undividedly present in 
the manifold contents of consciousness, and as ascertaining with 
absolute simultaneity these contents in all their existence and 
character (pp. 66-67) 

Naive realism, in both its forms, and absolute conscientialism, fail 
to solve the problem of the individual, for they all stand on the basis 
of the absolute identity of knowledge and the Existenzmomente of 
Being, and are thus compelled to admit a spatial relation between the 
psychic contents of the individual (p. 117). Petronievics therefore 
maintains the reality of extra-spatial knowledge-points, on the basis of 
a novel theory of space, which is apparently one of the achievements 
of his first volume, and according to which we are now told (pp. 121- 
122) that discrete space does not consist of real spatial points which 
touch each other directly, but that between every two neighboring 
spatial points there is a third, extra-spatial point which touches them 
immediately and prevents them from touching each other in an 
absolute sense. This is a bit of speculative legerdemain which does 
for the modern theories of space what the laughing Democritus, with 
his void, did for the plenum of his pluralistic predecessors. 

This theory of space is now put to metaphysical service, namely 
to the solution of the subject-object dualism. The absolute conscious- 
ness-realism asserts the identity of Being and consciousness: jedes 
Sein ist ein Bewusstsein. Now it is precisely this identity of con- 
sciousness and Being which must be given up, if the problem of the 
individual ego is to be solved. And the absolute consciousness- 
realism, although it apotheosizes consciousness, does not do justice 
to the objective reality of the conscious subject. For, to make use 
of the author’s mathematical analogy, all real points existing side by 
side in spatial relation to each other must of necessity be parts of the 
same world-space. A theory setting out from such a homogeneous 
conception of consciousness can not, therefore, account for the individ- 
ual character of the knowing and willing ego. It is with the purpose 
of solving this latter problem that Petronievics proposes his relative 
consciousness-realism. According to it, sensation and feeling are the 
two fundamental classes of psychic content: the two real transcendent 
attributes of the ego, on the other hand, are knowledge and will. 
How are these two sides of immediate experience to be related? 
Not in homogeneous space, the author answers. The real points of 
knowing and willing form two objective world-spaces, completely 
corresponding to each other, but also entirely independent of each 
other; and between any two such real points of an individual there 
lies a subjective space of psychic content (containing a sensation- 
space on one hand and a feeling-space on the other), which is 
entirely independent of the two objective spaces of knowledge and 
will, as well as from the subjective spaces of other individuals 
(p. 139). In this way the two facets of an individual’s consciousness, 
as well as the immediate experience of different individuals, are 
related to each other without the sacrifice of the distinctive individ- 
uality of any one. Consciousness is thus no longer a vague notion: 
it is conditioned by a real knowing-willing nature, and from the 
presupposition of the real nature of the knowing subject follows the 
possibility of absolutely unconscious constituents of Being (p. 119). 

It is along this line that Petronievics proceeds, aiming to unite 
monistic and pluralistic principles in a system of metaphysics that 
should do justice to, and solve, the problem of the individual. It is 
an ingenious theory, carried out in exhaustive detail, with limitless 
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persistence, and with a fearless readiness to face any logical 
consequences. It must be confessed, however, that the author’s pro- 
fundity is often purchased at the expense of clearness. The above 
skeleton outline gives only a mild suggestion of the elaborate intricacy 
which characterizes the book. One wonders, as one reads along, 
whether all these metaphysical and hypermetaphysical sesquipedalia 
are really essential to the solution of the cosmic problem,—even if the 
author’s thought be worth the labor of mastering his language. In 
this respect Petronievics, original in so many ways, has remained 
true to the modern Germanic traditions of metaphysical exposition. 
Clark University, RaposLav A. TSANOFF. 


Das Problem der objektiven Méglichkeit. Eine Bedeutungsanalyse. 
Von Avucust GALLINGER. (Schriften der Gesellschaft fiir psy- 
chologishe Forschung. Heft 16. IV. Sammlung). Leipzig, 
Johann Ambrosius Barth, 1912. pp. vii, 126. M. 4. 


What do we mean when we characterize anything as possible? 
Wherein does possibility consist: does it refer to the possibility of judg- 
ing about reality in a certain way, or does it involve the asserting an 
objective possibility ? Is the judgment, ‘this may be so,’ equivalent to 

‘I may judge that this is so,’ or ‘I judge that this may be so?’ And, 

if the relation of possibility is to be treated as existential, how does 
it differ from other such relations, as causality, necessity, etc.? It 
is with these questions that the monograph deals. 

In order to solve the last mentioned problem Gallinger discusses 
the Seinsverkniipfungen, positive and negative, the notion of ground, 
ground of knowledge, reason and consequent. The author opposes 
Ursache to Grund, as referring respectively to objective and cognitive 
relations. While every reality has a cause, not every knowledge has 
a ground (p. 85). The object of possibility cannot, therefore, be an 
existential reality, for in the causal order ‘ possibility’ has no meaning. 
Possibility is a cognitive category: to be possible means nothing else 
than this, to be motivated as partially factual (p. 92). From this 
point of view the author then discusses the various types of possi- 
bility, and the relation of possibility to negation and impossibility. 

It is a clearly written book; the author’s exposition is cleancut and 
forceful; the material is carefully organized. The study, moreover, 
is another instance of the increasing interest in the problems on the 
borderland between logic and psychology,—an indication, it is to be 
hoped, of an approaching rapprochement between psychology and 
theory of knowledge. 

Clark University, Rapostav A. TSANOFF. 


The Genetic Philosophy of Education. By G. E. Partrince. New 
York, Sturgis and Walton Co., 1912. 4o1 pp. 


In this volume, Dr. Partridge has epitomized the educational princi- 
ples contained in the numerous books and articles published by Dr. 
Hall during the last twenty-five years. To quote from the author, 
he has “tried to present for students and all those interested in 
education the main teachings of the genetic school as these are 
formulated in, the writings of its most enthusiastic and strongest 
representative.” To search through the more than three hundred 
books and articles in which these teachings are contained was no 
small task; the author has conscientiously searched out the earlier 
and less accessible publications as well as those of more recent date. 
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and has faithfully presented his findings. The point of view is 
philosophical, and it is in the formulation of the principles of genetic 
philosophy in its educational applications that the author’s interest 
centers. This treatment has the advantage of bringing together in 
systematic form much that has hitherto been scattered throughout 
Dr. Hall’s writings, though the extensive browsing required to sift 
out these principles from the original publications well repays the 
reader, for much of Dr. Hall’s best work can not be systematized. 
Nor is it always easy to determine his exact position on many 
questions, since Dr. Hall himself furnishes an example of genetic 
evolution. His interests are many-sided, and his latest views are not 
always in print. While this should be taken into account in any 
complete estimate of Dr. Hall’s work, it is a difficulty inherent in the 
subject and not a criticism of Dr. Partridge’s method, which naturally 
confined his estimates to published matter. A minor point of 
criticism, however, mentioned because of a possible error which might 
arise from it, is the author’s use of the term youth to indicate the 
years between eight and twelve. Dr. Hall does not systematically 
use this term to indicate the preadolescent period, but frequently 
as an equivalent for adolescence as in his book entitled “ Youth,” 

which is not, as might be inferred from Chap. VII of Partridge’s 
book, a study of the years from eight to twelve, but an abridgment 
of his larger work on “ Adolescence.” 
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Psychical research. By W. F. Barrett. New York, Henry Holt & 
Co., 1911. 255 p. (No. 4, Home University Library.) 


The author has attempted to compress into a small volume an 
outline of psychic research, discussing in the successive chapters 
science and superstitions, unconscious muscular action, autoscopes, the 
Society for Psychic Research, personality, willing game, thought 
reading and transference in the normal and hypnotic state, mesmerism, 
suggestion, telepathy, visual hallucinations, phantasms of the living, 
dreams, supernormal perception, divining rod, haunts and spooks, 
automatic writing, spiritism. 


Proceedings of the American Society for Psychical Research. New 
York, published for the Society, 1912. 976 p. 


It gives the writer cold shudders to glance over these 976 pages, 
well printed, indexed, and bringing back James, Wright and others 
known to him, and to see his own name mentioned sporadically; and 
he personally cannot resist the- anxious and upsetting query whether 
or not we are living in a sane or inverted world. 


Mind and its disorders. By W. H. B. Stoppartr. Philadelphia, 
P. Blakiston’s Sons & Co., 1912. 518 p. 


This second edition adds two chapters bearing on psychoanalysis 
and there has also been rearrangement of the portion of the book 
that brings out the similarity of various toxic psychoses. 


Nervous and mental diseases. By ARCHIBALD CHURCH and FREDERICK 
Peterson. Philadelphia, W. B. Saunders Co., 1911. 932 p. (7th 
edition, 343 illustrations.) 


This seventh edition seems to be revised more than most of the 
editions have been and it is brought up to date. It is a valuable 
contribution. 


Psychological medicine. By Maurice Craic. Philadelphia, P. Blaki- 
ston’s Son & Co., 1912. 474 p. 


The author follows the rather usual rubrics now, what is insanity, 
its cause, classification, symptoms, mania, melancholia, stupor, 
catatonia, paranoia, dementia praecox, secondary dementia, epochal 
insanities, intoxication, psychosis, general paralysis, exhaustion, psy- 
chasthenia, insanity in physical disease, defective development, legal 
relations, sleeplessness, care taking, freedom. 


Elemente der Vélkerpsychologie. Grundlinien einer psychologischen 
Entwicklungsgeschichte der Menschheit. Von WiLtHELM 
Leipzig, Alfred Kréner, 1912. 523 p. 


It is a very great convenience to students to have the contents of the 
five ponderous tomes of Wundt condensed under the direction of the 
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author himself into one. The matter is conveniently arranged under 
the following heads, primitive man, the totemistic age, the age of 
heroes and gods, the development of humanity. 


Psychologie und Wirtschaftsleben. Von Huco Mutnsterserc. Leipzig, 
J. A. Barth, 1912. 192 p. 


After a section on preliminary questions, the second part of this 
work describes the selection of fit personalities and the third, the way 
to get the best possible achievements or efficiency. As ‘exchange 
lecturer in the University of Berlin in the fall of 1910, the author 
states that he gave here for the first time in any university a compre- 
hensive and sequent treatment of the problems of vocational training 
or applied psychology. This outline, written afterwards, presents the 
subject not only to psychologists, but to economists and business men. 
It will doubtless have a fuller presentation in English. 


An introduction to psychology. By T. Lovepay and J. A. Green. 
New York, Henry Frowde, 1912. 272 p. 


This book aims to be only a very elementary introduction. It is 
very English, but it is singular that so little note is taken of scientific 
studies in this field. To our mind, it is entirely inadequate, super- 
ficial and indeed, misleading. The author should be reminded that 
there are important things done and said in psychology that are not 
in the English language. 


Lehrbuch der Psychologie. Von THeropor ELs—ENHANs, Titbingen, 
J. C. B. Mohr, 1912. 434 p. 


Why does a professor of philosophy and pedagogy in a technical 
school who is practically unknown to psychology undertake to write 
a textbook? The answer is undoubtedly that he deems he has a new 
mode of approach, as is suggested by the chapter headings: psy- 
chology as science, its idea, history, present status, method; the 
relations of soul and body; functions of the nervous system; pro- 
cesses of psychic life and concepts; feelings and will; capacities of 
the soul; consciousness, unconsciousness, memory, attention ; develop- 
ment of the sense life; the regulation of the psyche, suggestion, 
hypnosis, insanity; the final questions of our psychology, relation of 
the soul to time, space, substance, psychic causality, etc. 


Psychology; the study of behavior. By Witt1Am McDovucatt. New 
York, Henry Holt & Co., 1912. 256 p. (No. 42, Home University 
Library.) 


What is psychology? What is it concerned with? What questions 
does it answer? How does it set about its task? What are its 
methods? What progress has it made? Is it in the advanced or 
beginning stage and above all, what may we hope for it? These are 
the questions the author seeks to answer and begins by discussing 
the province of psychology, then consciousness, the structure of the 
mind, methods and departments, animal, child, individual, abnormal 
and social psychology. The book is indeed very general and, judging 
from the brief glance at it, would give only the most superficial kind 
of orientation to the beginner. 
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Die Projektionsmethode und die Lokalisation visueller und anderer 
Vorstellungsbilder. Von Litien J. Martin. Leipzig, J. A. Barth, 
1912. 231 p. 

This very valuable work, which needs very extensive review, treats 
first of projection methods and describes varied series of experiments, 
while the second part deals with localization of visual, acoustic and 
other conceptual images. 


Ueber die allgemeinen Beziehungen zwischen Gehirn und Seelenleben. 
Von Tu. ZIEHEN. Leipzig, J. A. Barth, 1912. 72 p. 


This is based upon a lecture given in I90I which now attains its 
third edition, but is printed with little or no revision, 


Zeitschrift fiir angewandte Psychologie und psychologische Sammel- 
forschung. Hrsg. von WILLIAM STERN and Otto Lipman. Leip- 
zig, J. A. Barth, 1912. Band 6, Heft 5 u. 6. 


The two chief articles are Hélzen on Binet-Simon intelligence tests 
applied to idiots and Beerthe’s critical and experimental study on the 
same subject. 


The chemic problem in nutrition. By Joun Avtpe. Philadelphia, 
John Aulde, M. D., 1912. 410 p. 


The chapter heads are, under disorders of nutrition, a résumé of 
the physiological data, then come a summary of metabolism, the food 
problem and dietary studies, the chemic deviations in the vascular 
system, with the causes of heart failure, diabetes, gout, rheumatism, 
constitutional maladies, skin diseases, tonsilitis, diseases of the nervous 
system. To the latter, three chapters are devoted. 


Le langage graphique de Penfant. Par Grorces Rouma. Bruxelles, 
Misch & Thron, 1912. 304 p. 


This comprehensive and more or less systematic memoir comprises 
a systematic story of the whole problem of children’s drawing with 
copious citation of literature. In addition to this, the author has 
collected many new and typical drawings of children so that we may 
well point to this just at present as the latest and, as it therefore 
ought to be, the best comprehensive treatise on the subject. He begins 
by a study of the methods of approaching the subject, then discusses 
children’s representations of a good man, then how they draw animals, 
proportions, movements, orientation, perspective, drawing and lan- 
guage, spontaneous drawings in connection with originality, voluntary 
attention, with certain conclusions. 


The world we live in, or philosophy and life in the light of modern 
thought. By Grorce Stuart Futterton. New York, The Mac- 
millan Co., 1912. 293 p. 


“How dry” asks the author in his preface “has a man a right 
to be when writing upon a subject which ought to be of interest 
to every thoughtful man?” The book is straightforward and simple 
to those interested in epistemological problems, to which this author 
has devoted himself with unusual ability and assiduity for most of 
his life. Among the eighteen chapters, the following titles are sug- 
gestive: the problem of everybody’s world, the world as idea and 
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its unreality, the world as phenomena and its reality, our world and 
other worlds, the world of the new realism, the world without and 
the world within, the new realism in everybody’s world, the world as 
mind stuff, the will, playing with the world and the world in earnest, 
the world of knowledge and the world of belief. 


Die Entstehung des Denkvermégens. Von Grorces Bown. Leipzig, 
Theodore Thomas, 1912. 221 p. 


This little volume is an exceedingly valuable and sensible compila- 
tion. The title, however, will be to many very misleading, for it 
really deals with experiments on the very rudimentary forms of life 
and represents the tropistic mechanical theory. 


Youth and the race. By Epcar JAMEes Swirt. New York, Charles 
Scribner’s Sons, 1912. 342 p. 


From a cursory perusal of this book, the writer of this note is 
inclined to believe that it will prove the best of the author’s publica- 
tions thus far. This is significant for it indicates the growing mind. 
It is a book which it is impossible to epitomize. He has popularized 
much of the general knowledge we have of adolescence and given 
it a very concrete and practical application. The book abounds with 
illustrations that are apposite. The chapters are the spirit of adven- 
ture, the ways of youth, chances to grow, the school and the com- 
munity, vagaries in the school, fallacies in moral training, the spirit 
of the gang an educational asset, the release of mental forces. Perhaps 
it is impossible to expect in a book of this size a complete representa- 
tion of the theme and some of the chapters seen to be more 
independent essays than others, but the book has a unity of its own. 


Sociology in its psychological aspects. By Cartes A. Ettwoop. New 
York, D. Appleton & Co., 1912. 417 p. 


This work discusses various conceptions of society and sociology, 
the subject matter and problems of the latter, its relations to other 
sciences, to philosophy, methods, biological basis, origin of ‘society, 
fundamental facts, social coordination, self control, role of instinct, 
feeling, intellect, social forces, imitation, sympathy, social conscious- 
ness and will, forms of association, the theory of social order and 
progress and finally, the nature of society. 


The family in its sociological aspects. By James Quayte DEALEy. 
Boston, Houghton, Mifflin & Co., 1912. 137 p. 


The author treats the family as a social institution, in early 
education, patriarchal family, rise of the modern family, its relations 
to religion, how influenced by the Reformation and the state, the 
American democratic family, urban conditions, marriage and divorce, 
the family undergoing a reorganization. 


Der Alptraum. Von Ernest Jones. Leipzig, Franz Deuticke, 1912. 
149 p. (Translated by E. H. Sachs.) 


The chapters treat of (1) dream and faith, (2) Alpdream or night- 
mare, (3) incubus and incubation, (4) the vampire, (5) Wehrwolf, 
(6) belief in the devil and finally the witch epidemic. 
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Psychoanalysis und Ethik. Von Kart FirtMutyer. Miinchen, Ernst 
Reinhardt, 1912. 34 p. 


This is one of the publications of the association for free psycho- 
analytic investigation which has just published also A. Adler’ s “ Ueber 
den nervoésen Character.” It has long been the writer’s impression 
that the Freudian analysis might be extended not only to hunger as 
well as to love, but to ethical and even to religious life. Here we 
have the first serious attempt in this direction. 


Die Entwickelung des Naturgefiihls. Von R. Hennic. Leipzig, J. A. 
Barth, 1912. 160 p. (Schriften der Gesell. f. psy. Forschung. 
Heft 17, iv Sammlung.) 


The development of feeling for nature is characterized in successive 
chapters in the Middle Ages and in modern times down to Rousseau 
and later, with great stress upon Goethe and Saussure. Another 
chapter is devoted to the age of romantic feeling for nature, while 
the supplementary chapter on the essence of inspiration, which is 
about one-third of the book, comes last. 


La simulation du merveilleux. Par P. Satntyves. Paris, Ernest 
Flammarion, 1912. 387 p. (Introduction par P. Janet.) 


This comprehensive monograph is divided into three parts. The 
first treats of simulated maladies in general, their frequency, their 
simulation by mendicants and‘ exploitation in piety, simulation by 
neurotics, hystericals, especially mythomania and pathomania. The 
second part is devoted to the simulation by those who are reputed 
supernatural and here he treats of supercharia, mythomania, spirits 
and apparitions, the performances of pseudomediums and occultism, 
false demoniacs, diabolical mythomania, impostors, fasting, ecstasy, 
Saturnalian revels, subconsciousness and the maladies of personality. 
The third part treats of simulation in the field of miraculous recov- 
eries, impulsive frauds, miracles, with considerable attention given 
to one or two special cases. The work finally concludes with a 
retrospective diagnosis of the subject. 


The influence of caffein on mental and motor efficiency. By H. L. 
HoiirncwortH. Columbia University Contributions to Philoso- 
phy and Psychology, vol. XX, No. 4. Science Press, New York 
(Archives of Philosophy, 22), 1912, 166 p. 


This research was financed by the Coca Cola Company, but the 
author insists that it is scientific all the same. His general conclusion 
is that caffein, if taken moderately, stimulates and does not bring 
about any reaction. This coincides pretty nearly with Rivers’ statement 
that “it increases the capacity for both muscular and mental work 
without there being any evidence from moderate doses of reaction 
leading to diminished capacity for work.” This result is quite in 
contrast with the secondary reactions said to follow strychnine. 


Reaction to multiple stimuli. By Joun WetnorFr Topp. Science 
Press, New York, 1912. 65 p. (Archives of Philosophy, No. 25, 
August, 1912.) 

The sections are as follows: the production of the stimulus reaction 
of the simultaneous stimuli; simultaneous stimuli after correction for 
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the sound distance and also for latent periods of the sound hammer 
and the induction coil; ability to react to a designated group of 
suggested stimuli; reactions to stimuli of low or medium intensity 
with graded intervals, reinforcement and inhibition. 


Die psychische Vererbung. Von U. Joserovici. Leipzig, Wilhelm 
Engelmann, I912. 155 Pp. 


After discussing the various standpoints in his introduction, the 
author distributes his space and effort rather evenly between the 
following three subjects: (1) biological facts and theories, (2) 
psychological facts and theories, (3) basal considerations and founda- 
tions. His conclusion is in favor of the continuity of psychic pro- 
cesses and of psychic life and that this principle is the basis of what- 
ever truth there may be in psychic inheritance. Thus, the principle 
of continuity of psychic processes in connection with the principle of 
psychophysic parallelism can best be explained on the basis of psychic 
inheritance. 


Miinchener philosophische Abhandlungen. Theodor Lipps zu seinem 
sechzigsten Geburtstag gewidmet. Von AsTeR und ANDEREN. 
Leipzig, J. A. Barth, 1911. 316 p. 


Ten of Lipps’ admirers here join in contributing articles com- 
memorative of his sixtieth birthday. They have all been pupils of his. 
There is a great variety of topics from Kantianism, Hegelism, the 
basis of moral life, perception and conception, development of space, 
ideas, aesthetics, to the consciousness of feeling, motive and motiva- 
tion, theory of negative judgment, of existence as a determination of 
objects and the significance of Freud for psychology. 


The classical psychologists. By BENJAMIN RAND. Boston, Houghton, 
Mifflin & Co., 1912. 734 p. 


This is a companion volume to the author’s “Classical Moralists ” 
in the field of ethics and his “ Modern Philosophers” in the domain 
of philosophy. It presents by a series of selections some of the most 
essential features of psychological doctrine from Anaxagoras to 
Wundt. It aims to be a sort of history of psychology based upon 
translated extracts from sources. It is interesting to the general 
reader and will unquestionably be of service to students. No less 
than 43 writers are included, William James being the only American. 


